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rhis amazingly versatile equipment 


with its promise of startling 
new services and conveniences is 


now in experimental operation 


Electronic Switching 


Raymond W. Ketchledge, Director 


BELL TELEPHONE 


Ricut Now, in Morris, Illinois, an his 
toric experiment is under way. Tele- 
phone service is being provided by 
electronics. Telephone customers, Illi 
nois Bell, Bell Laboratories and West 
ern Electric are teamed together to 
learn as much as possible about the 
practical application of the new elec 
tronic central office. Electronic switch 
ing is so different that the Morris ex 
periment is a necessary first step before 
introduction into general use. 
Tomorrow's electronic central office 
will be a radical advance in the tech 
nology of telephone switching. It will 
bring to the telephone customer new 
services and new conveniences. To the 
Bell ¢ ompanies electronic switching 
will mean easier maintenance, less 


space and power, and simplified engi- 


of Switching Systems Development I\ 


LABORATORIES 


neering. For Western Electric, there 
will be less custom tailoring of each 
central office since the features pro 
vided will be determined more by in 
formation stored in the memory of the 
machine than by the arrangement of 
wires and equipment. At the sam 
time, there is a great challenge ahead 
in the successful development, manu 


facture and use of this new creation. 


Vicrosecond Operation 

What is so different about electronic 
swite hing? Two things First, it is elec 
tronic and this means microsecond 
operation. It may be difficult to appre 
ciate the full meaning of microsecond 
operation but perhaps an example will 
help. Lf you try to multiply two num 


bers and check the answer it might 





take you a minute. A fast electronic 
machine might take as little as a micro- 
second. The meaning of electronic 
speed becomes apparent when you 
note that there are more microseconds 
in a minute than there are minutes in 
a century. Thus an electronic machine 


is able to do fantastic amounts of work 


in what seems to us to be only a very 


brief instant. 


The Machine’s Memory 

The other difference is stored pro- 
rram control. In stored program con- 
trol, each action of the machine is 
determined by instructions stored in 
the memory of the machine. For ex- 
ample, suppose you want to find the 
square root of 841. One way is to apply 
a series of logical steps—pointing off 
two places—etc. Another way is to look 
up the answer in a book of square root 
tables. Existing central offices calculate 
telephone calls by using relays to work 
out the detailed logic of each call, item 
by item. In electronic switching, the 


calculations are made by looking up 


the answer in the “back of the book.” 
In this case the “book” is information 
stored in the memory of the machine. 

The Morris office uses photographic 
plates on which there are microscopic 
spots to remember these instructions. 
Existing offices operate by wired logic; 
that is, the logic is determined by the 
arrangement of wires that interconnect 
the relays. Thus, changes in the logic 
(or services) means wires must be 
changed and often new relays added. 
This makes changes both difficult and 
costly. In contrast, the electronic office 
can be modified largely, and often ex- 
clusively, by storage of new instruc- 
tions in the memory. 

For example, suppose one W ished to 
modify an electronic office to give indi- 
vidual lines the ability to intercom- 
municate among extensions. The idea 
is simply to use the extensions as if they 
were independent telephones on a 
party line. By the addition of coded 
ringing such an arrangement might 
have a variety of uses. If you dialed 


“1X” and then hung up, the system 


Scene of the electronic switching experiment is this attractive new central office building in 


Morris, Ill. The 


uilding houses electronic equipment and also a No. 5 Crossbar office. 








Section of the electronic central office shows some of the “quiet gray cabinets” filled with 


thousands of small plug in electronic units 


would ring the tel phone s in bursts of 
X” rings. For example, dialing 1-2 
would give two quick rings—pause 
two quik k rings pause et until 
there was an answer. On answer, the 
extensions could talk as on a party line 
call between parties 

Several uses might be made of this 
arrangement. The number of rings 
could represent the identity of the ex- 
tension to allow calls to a particular 
extension. This is a station-to-station 
use of such service as, for example, 
calls between the barn and the house 
Alternatively it can be used on a per- 
son-to-person basis. Every member of 
the family can have a “number.” In a 
family of four, father, mother and two 
voungsters might use numbers one to 
four. Then mother might dial 1-5 on 
the kitchen telephone to summon the 
family to dinner. When the last strag- 


R. P. Falkinburg is testing equipment 


gler arrived, ringing would be stopped 
bv lifting the receiver momentarily. 

This service is actually available in 
the Morris electronic office. It required 
only the addition of 165 instructions in 
the memory. No wires or equipment 
was affected. Each instruction takes 26 
of the mi roscopic memory spots so the 
net effect was to change 4290 spots on 
the photographic plates to make, this 
feature available to every line in the 
office. Introduction of such changes re- 
quires only changing “photographs.” 
Writing the program takes time but 
once done, the program can be used in 


every electronic office. 


Vew Services 


One can imagine that, eventually, a 


great variety of spec ial services will be 


available to customers served by to- 


morrow’s electronic central offices. In 





fact, several of these new services are 

already working in the Morris elec- 

tronic office and will be tested in cus- 
tomer use there. They are: 

e Abbreviated dialing: The customer 
dials only two digits to call any one of 
up to ten numbers frequently called. 
These need not be limited to local 
numbers 


e Extension code ringing 


This is the 
service I described earlier, where a 
customer can ring other extensions 
on a line by dialing a “1X” code. 

e Series completion: Uf the customer is 
busy on his phone, incoming calls 
ire automatically routed to a second 
phone; if this second phone is busy, 
to a third phone, and so on 

© Call transfer: Incoming calls to a 

customer's phone are transferred to 

another phone while he is away 
after an order for transfer is placed 
with the electronic central office in 
one of several Ways 


There are others we hope to trv out 


later. Here are just a couple of the pos 
sibilities: 


¢ Busy camp-on: When encountering 

a busy line, the customer dials a code 

which automatically rings the line 
when the busy party has hung up 

e Add a third party: While talking 
with another the customer 
adds a third party to the conversa 
tion simply by dialing a code and the 
number. 


person 


These and many other services can 
provided, using the flexibility of 
stored program control 


be 


The Machine 


Thus, the electroni 


central office 


can be thought of as a truly general 
The 
standardized 
functional units performing the basic 


purpose 


switching machine. 


equipment consists ot 


functions of memory, logic and con 


necting inherent in any switching op- 
eration. However, the specific response 
of the system to a given stimulus is not 
determined by the equipment. Rather, 
the set of instructions, the stored pro- 
gram, is consulted to decide the re- 
sponse. It is this latter feature that 
gives the electronic system its flexibil- 
ity and versatility. 


“Quiet Gray Cabinets” 

If vou were to walk through the 
electronic office at Morris, Illinois you 
would see rows of quiet, gray cabinets 
filled with thousands of small plug-in 
electronic circuits. The noise of relays 
chattering away—a familiar character- 
istic of conventional central offices- 


is absent. Only by looking at the elec 
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tronic measuring instruments or the 
switching network can you tell that the 
office is operating. The switching 
network contains 23,000 gas tubes 
mounted behind glass doors. These 
tubes are small neon-filled devices that 
light up when they are used to com- 
plete a call. One can, in effect, watch 
the calls in progress by observing 
which tubes are glowing. 

The function of the switching net- 
work is to connect, for voice frequency 
transmission, the appropriate lines, 
trunks or signaling equipment. The di- 
rect control of the gas tubes of the net- 
work is by means of electronic circuits 
mounted adjacent to the gas tube 
cabinet. These “markers” accept orders 
from the system control, carry-out the 
connec tions or disconnections re- 
quested and report back their success. 

In order to detect dial pulses and 
to supervise lines and trunks, the sys- 
tem uses “scanners.” A scanner is a 


multiposition electronic switch that 


on command, can look at any one of 


nearly a thousand lines and report its 
state. While the report is simple (on 
or off) the interrogation is done at 
microsecond speed. Thus the scanner 
is used to look at every line and trunk 
in the office ten times a second to de- 
tect originations and disconnections. 
In addition, those lines the system 
knows are dialing are looked at 100 
times a second to be sure to catch every 
dial pulse. When the customer lifts his 
receiver nothing happens until the 
scanner gets to his line and discovers 
the change from idle to busy. Of 
course, this cannot take more than 0.1 


scC¢ ond 


Photo multiplier tube is shown in front of 
Aying spot store by Ernest Vaupel BTL 
Tube converts light into electrical energy 


The signal distributor is also a multi- 
position electronic switch but for send- 
ing rather than receiving information. 
It is used to operate switches that in- 
terchange working and standby equip- 
ments, to operate a teletypewriter by 
which the machine can report traffic 
or troubles, and to operate relays used 
in trunk circuits that connect to the No. 
5 Crossbar office in Morris. By the use 
of the scanner and distributor, the fast 
electronic controls can be shared 


among all of the lines and trunks. 


The Electronic Controls 

This brings us to the electronic con- 
trols themselves which are the brains 
of the system. Three kinds of equip- 
ment make-up the controls: temporary 
memory, semipermanent memory and 
logic. The logic equipment is called 
central control. A Morris central con- 
trol consists of four cabinets containing 
nearly 3000 transistors and over 20,000 











diodes mounted on 3400 plug-in circuit 
packages. For reliability, two central 
controls are provided to insure contin- 
uous service even if a component or 
device should fail. Central control con- 
nects to every other equipment unit 
and has the function of processing and 
routing control orders. It interrogates 
the semipermanent memory for in- 
structions, uses the temporary memory 
for recording the status of calls and 
lines and controls the operation of 
scanners, distributors and the switch- 
Ing network 

In Morris, the temporary memories 
employ barrier grid tubes. These elec- 
tronic tubes use electron beams to 
write and read dots of charge on an in- 
sulating target surface. They are often 
referred to as “scratch-pad” memories 
since the operation of the beam and 
target is not unlike pencil and paper. 
Four such memories are used in Mor- 
ris, two working and two standby. 
Each is capable of remembering 16,384 
bits of information and a read-write 
cycle takes only 2.5 microseconds. 


The final major equipment unit is 


Cathode ray tube to generate light for 


reading” flying spot store is prepared 


for test by Ernest Vaupel, Louis Eliscu. 





the flying spot store used to record the 
stored program and line translation in- 
formation. Over two million bits are 
stored on four sheets of glass each hav- 
ing 17 storage areas. A cathode ray 
tube and optical system are used to 
read all 68 areas simultaneously al- 
though not more than 26 areas are 
actually used on a single operation. 
The flying spot store was an essential 
development in achieving practical 
stored program control. At the time it 
was developed there was no economi- 
cal alternative for such a large but fast 
semipermanent memory. In Morris, 
reliability is insured by provision of 
two identical units. 

The Morris trial is yielding valuable 
data for the design of future electronic 
offices. While there will naturally be 
changes, it already is evident that 
stored program control and electronic 
speed are the key ingredients for a suc- 
cessful system. With such a system, 
new services and new conveniences 
will become commonplace and the 
central office can be kept “up to date” 


as new telephone needs evolve. 


Gas diode tubes in switching network are 
checked by Arthur Harper of Western 
Electric and Frederick Wilkinson of BTL. 





Our planning for tomorrow demands the 


keenest possible understanding of 


the customer's view of us. The Bell 


System Image Study aims at this target 


New Perspective on 
Our Public Standing 


Kenneth P. Wood. Assistant Vice President 


PUBLIC RELATIONS DEPARTMENT - T. & T. CO. 


To nistory, a decade is but the tick 
of a clock. Yet think of the changes 
we've seen since fall 1950 

This time ten years ago we held our 
breath as the voung United Nations 
faced trial in Korea, but few of us 
foresaw the emergence of Africa as an 
even more formidable testing ground 
of world sanity. 

In Washington, Richard M. Nixon 
and John F 


newcomers to the political scene. 


Kennedy were relative 


Months away from center stage was 
Columbia University President Dwight 
D. Eisenhower. 

The new Bell Labs transistor dra- 
matized the march of scientific §re- 
search, but man in space meant Buck 


Rogers to most of us. 


The American compact car market 
was virtually untapped, as witness 
Volkswagen U. S. sales total for the 
year: 157 passenger cars. (1960 esti 
mate: 157,000. 

If you were a television viewer as 
Ezzard Charles spoiled Joe Louis 
comeback bid, chances are you invited 
others to watch your set, or you wer 
invited by somebody else, with this 
medium still a novelty. 

Wherever you lived, you placed all 
your long distance calls through opera 
tors, with the Englewood, New Jersey, 
trial of direct distance dialing still a 
year away. 

It’s a different world today, just ten 
years later. New problems. New forces 
New leaders. New resources. And to 





morrow change will come at an ever 
more fierce tempo, as the New York 
Times’ Harry Schwartz deftly under- 
lined in this magazine’s Summer issue. 

As a business enterprise and vital 
public service, we can plan for change, 
creatively and constructively, as we 
have in many areas in the past. Or we 
can react to change, belatedly and be- 
grudgingly. 

Planning for change requires the 
keenest understanding we can muster 
of the customer’s view of us, and of his 


expectations. We strive for this under- 


standing in many ways, including re- 


search of telephone company image. 


Significance of The Image Concept 
How significant is the image con- 
cept? Pierre Martineau, Chicago Trib- 
une research director, declared in the 
Harvard Business Review: 
“The business executive cannot af- 
ford to scoff at this subject of images 
because people are acting toward 
his company on the basis of them 
not on the basis of facts and figures 
Once these stereotyped notions are 


Initiative 


of Employees 


Images are impressions, often stereotyped notions, that are formed in people's minds. They 


us to reject what we disagree with and to accept agree able ideas unchallenged 


j 
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formed in people’s minds, they are 

extremely difficult to change. They 

serve as emotional filters which are 
used by everyone in listening and 

seeing. Facts or no facts, these im- 

ages cause us to reject what we do 

not agree with. On the other hand, 
we allow agreeable material to pour 

in une hallenged ‘f 

This thing called image is at work 
within us all the time, no matter how 
we may pride ourselves on being ob 
jective. Image influences our decisions 
ibout where we work. where we live 
how we vote, how we invest ow 
money, what car we drive: If you doubt 
it, just analyze for a moment whether 
your strong, preconceived ideas in any 
of these areas have always been based 
solely on fact. 

For the telephone business, if you 
can say it in a sentence, image is how 
people see us. The subject is worth the 
concern of any business. It’s a matter 


of over-riding importance to the tele- 


phone company. 


Image provides no short-cut to pub- 
lic regard. It’s not just a matter of 
looking better so people will like us 
better.” We must in fact be better. We 
must earn a better image, for image is 


built primarily by experience with us 


What the Customer Sees 

What do we know about telephone 
company image? 

Opinion research has turned up bits 
and pieces in recent years, in various 
local, non-projectable studies. But we 
had no clear national picture. We 
needed further assessment T wo years 
ago the Bell Telephone Companies 
Public Relations vice presidents au- 
thorized the most comprehensive pub- 
lic opinion study ever done for ou 
business 


The A. T. & T. Chief Statistician’s 


10 


) 


Telephone Co. 
Actions 


Images serve as emotional filters u hich 


everyone uses when listening and seeing. 


people worked months to develop the 
study, structured to probe how the 
customer rates us on different aspects 
of image... how important the cus- 
tomer thinks these things are . . . how 
much personal experience he has had 
in the different image areas how 
image is related to customer attitude 
as measured in the past... and how 
image is related to customer behavior 
toward us 

Opinion Resear¢ h Corporation han- 
dled interviewing of 1,800 customers 
over the nation, and tabulation of data 
Interviews were in customers’ homes, 
with the average longer than one hour. 

Complete nationally-projectable 
findings, published this past summer, 
will leave telephone people pleased on 
some counts, surprised on some, and 
concerned on others. 

As background, the study uncover: d 


new information on customers ideas 





IMAGE 


about our organization, size, and mo- 
nopoly status. 

People have some hazy notions 
about our organization. Three-fourths 
of our customers link the Bell System 
to their telephone company, but only 
about half link Bell Labs or A. T. & T. 
And more say Western Union is related 
than say Western Electric. (Some com- 
ment that Western Union must be re- 
lated because telegrams can be sent by 
phone and charged on the phone bill. ) 

There's less questioi: about our size. 
Most people know we're big, and gen- 
erally accept our size as right. Those 
who think of us as big more often have 
a better image of us than the minority 
who think of us as small. 

Almost one-third of our customers 
say were not a monopoly at all. Mo- 
nopoly is a bad word to many people 
one that some refuse to apply to us. 


However, a minority say they're “both- 


Customer Attitudes 
and Actions 


ered” by having only one telephone 
company to go to. As youd expect, 
these people hold a less favorable im- 


age of us. 


An Area-by-Area Picture 

Here’s how customers rate us in the 
ten major areas of image, as measured 
in the study : 


Quality of Service— 

Pleases all but one 

customer in ten 
(best rating in study). Seen as highly 
important, with image well-defined 
and based primarily on direct personal 
experience. Image here colors feeling 
toward company on just about all other 
counts—new verification that service is 
the starting point in favorable cus- 


tomer view. 





Flexibility in Deal 
ing WithCustomers 
Almost twice as 

many customers hold unfavorable im 
ige as in quality of service area, ques 
tioning our interest in individual ser 
ice problems and open-mindedness on 
customer requests. The customer also 
sees this as highly important, with per- 


sonal experience the big image molder 


Cost of Service 

Highest unfavor 

able rating in study 
(Image probably is in tune with public 
criticism of rising level of prices gen- 
erally, fed by inflation.) Some lack of 
understanding on whether customers 
get money s worth, even more on what 
we do to kee p down our costs and hold 
down prices. As with quality and flex 
ibility, cost is seen as of top importance 


to the individual. 


nr 


Treatment of Em- 
ployees—Relatively 
high favorability 

rating on providing steady work, but 

considerably lower on offering interest- 
ing jobs and opportunities to advance. 

Many customers speak of “lifetime 

jobs.” Not the image of a dynamic, 


vital employer. 


Initiative of Em- 

ployees—Lower fa- 

; vorability than on 
treatment of employees. Flavor of the 
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image much the same—a question of 
whether new ideas are welcomed; 
whether we really seek people with 


drive 


Cc 


Research and Neu 

Products — Second 

in favorability only 
to quality of service. Good impressions 
come in part from what customers 
like in their service, and (more than 
in any other area) from effective pub- 
lic ity and advertising. Seen as impor- 
tant, but not at top level of quality of 
service, flexibility and cost. This image 
has symbolic appeal non-existent 20 


years ago 


\Vianagement Effec 


tiveness—Close be 


hind research in fa 
vorability, and closely related to it 
with customers seeing us as business 
like, intelligently planning for the fu 
ture. Management effectiveness is seen 
in more general terms than research 
and new products, as customers have 


less direct basis on which to judg 


Participation in 

Community Affairs 

High “no opinion” 

low favorability. Our participation 
seems to lack visibility, in view of gen- 
eral public. Many of those rating us 
favorably presume our participation, 
but are unable to point to specific ac- 


tion or results. 





Concern With the 
Public Interest— 


Seen at same level 


of favorability as management eftec- 


tiveness, and again in very general 
terms. Customers salute our readiness 
to serve in times of disaster or personal 
emergency, and see communications 
generally as contributing to national 


ck tense 


geal: | Local Operation 
| * and Authority 
a a divi, Highest no opinion 
in study—a fuzzy area, one which peo- 
ple have difficulty grasping. Of those 
holding anv image here, almost half 
are unfavorable. 
People like us, but we have work to do 

Over-all, our image is good. There is 
new evidence here of the high reputa 
tion the telephone company enjoys 
Many other businesses would covet 
such a standing 

Even so, improving the vitality of 
our business demands that we give 
ittention to weaknesses as well as 
strengths. Undeniably, we see some 
weak spots in our image. 

And there is evidence in the study 
if we needed any—that these weak 
spots cant be labeled as academic 
Favorable image customers are less 
prone to call us with complaints, more 
likely to use the telephone frequently 
for both local and long distance call- 
ing, and more interested in listening 
to our sales messages. 

We won't be satisfied with the pub- 
lic’s feeling about us as an employer, o1 
community citizen. We won't be sat- 
isfied with the public’s feeling about 
the cost of te lephone service 

But no image area calls for more 


ittention than our flexibility in dealing 


with customers (an area, by the way, 
strongly related to customer’s cost at- 
titude 


that the customer doesn't always fee] 


Here is substantial warning 


we are courting him. 

Some quotes from the interviews: 
“When I make a complaint, I want 
them to listen to me, not just say 
You can always switch to a private 

They claimed there was a broken 
underground cable and could not 
give us service. We finally did get a 
telephone without the cable being 
repaired.” 

“Finally, I said, ‘Just send a man 
out.’. .. She was so insistent. They 
should give a person a chance to 
sav what they want.” 

The hard rush of the war and post- 
war, unprecedented demand and call- 
ing volumes, the struggle for realistic 
rates, the cutting of costs, and the ac- 
celerated technological advance Con- 
tributed to a greater need in our busi- 
ness for sensitivity to public expecta- 
tions. But at the same time most of this 
made such sensitivity more difficult to 
maintain 

We are part of a significant and en 
during human enterprise and we are at 
our best with a cause. We've had many 
causes, but the one that transcends 
them all is the Spirit of Service. It lends 
extra vitality to the work dav and to 
the long run rhythms of the business 
It means habitual, friendly, genuine ef- 
forts to match expectation and need; 
and, upon occasion, to do much more 

It means a willingness to be a little 
inconvenienced; a trying hard to do the 
customer's way, instead of taking the 
easier tack of falling back on rules. 

And, in contrast to the abundance of 
double-talk and phoniness in the world 
today, it also means a refreshing dem- 
onstration of reliability. We will keep a 





promise, be on time, finish the job, do 
it well 
Public expectation is a changing 


thing with a tendency toward higher 


require ments. Just as standards im- 


prove for other parts of the business, 
they must also improve here. For, the 
Spirit of Service is not a static concept. 
Time honored, it will yet never grow 


old unless we permit it. 


We Must Be Flexible 

Much that we do calls for a high 
order of conformity. Such areas as di- 
rectory information pages, numbering 
plans, certain types of rate treatment 
the symbolic appearance of company 
vehicles. 

But it’s too easy to rely on standard- 
ization. If we are truly competitive- 
minded, we'll more effectively define 
the areas where we can be flexible; 
we'll struggle to preserve individual 
treatment that will give continuous ev- 
idence to the customer that we are 
thinking and acting from his viewpoint 
as well as our own. 

We have to destroy a_ historical 
ghost. For, the old idea was that a mo- 
nopoly gave people what it thought 
they ought to have, or what it thought 
was convenient for them, and that 
other businesses gave people what they 
wanted. We must prove conclusively 
that this notion belonged to a by -gone 
age 

Discussion of flexibility inevitably 
raises the question of the balance be 
tween economy and the effect on the 
customer—saving vs. effect of savings 
Telephone management understands 
the need for economy (and often it 
costs no more to be flexible—a matter 
of making sense to the customer ). But 
where economy is involved, we must 
weigh it against the customer's total 


interest. Real ingenuity comes in econ 
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omizing without lowering our stand- 
ards or weakening our customer rela 
tionships. 

Some efforts to improve—in flexibil- 
ity and in all areas of image—have 
been under way for many months. 
Others will gain impetus in the days 
ahead, including moves to re-evaluate 
certain practices, policies, and organ- 
ization patterns; to better the custome 
contact job; to improve employee in- 
formation; to sharpen all manner of 
visual impressions that we make on the 
public; and to coordinate more eftec- 
tively support from publicity, advertis- 


ing and other media. 


A Target 
With all of this, we'll be working 
toward an over-all objective, and this, 
too, the image study has helped us de- 
velop. Here is a statement of objective, 
from the customer’s viewpoint and in 
his language. 
I see you as a company that: 
Gives me excellent service, pleas- 
antly and promptly. 
Is sincerely interested in me as an 
individual customer and in my point 
of view. 
Keeps prices reasonable 
Attracts high-caliber people 
And holds them through challenge 
and opportunity. 
Plans for the long-range future 
... through imaginative research 
.and sound management 
Is concerned with the public interest 
. at the national level 
. and right down to my community. 
Are we dreaming to expect to be re 
garded this highly? It is true that all 
people will not like all things about us 
But remembering the truism that suc- 
cess is a journey, will it not be well 
worth our while to aim for this level of 


regard? 





Today's telephone operator is a 


“service specialist.” Her work is more 


interesting and varied, demands 


more resourcefulness, tact and good 


judgment than ever before 


The Modern ‘Telephone Operator 


Peter B. | lowell, Force Conditions Engineer 


OPERATIONS DEPARTMENT, A, T. & T. CO. 


\ croup of girls in long dark skirts and 
white blouses sat on high chairs in 
front of a switchboard. The walls of 
the room were tan and the floor was 
covered with brown linoleum. The 
cords from their heavy headsets were 
plugged into the high switchboard 
positions 

The calls they handled were rela- 
tively simple. Most were within the 
same city or town. Of course, there 
were emergency calls from time to time 
and, then as now, they were handled 
with skill and dispatch. But most calls 
requiring a ticket for charging the cus- 
tomer were handled at a long distance 
central office. The proportion of such 
calls was comparatively low and as a 
consequence the number of long dis- 


tance operators was few. 


Since most local calls were of a 
routine nature, operating practices 
governing their handling spelled out 
practically all the details. The phrases 
or responses to customers were simple. 
If a situation was out of the normal 
routine, the operator referred it to the 
supervisor. 

To the customer of those times, good 
service consisted of speedy, accurate 
connections accompanied by as much 
courtesy and pleasantness as could be 
conveyed by a young lady saying 
“number please” and “thank you.” 

All of this sounds as if it were ages 
ago. Well, it was quite a while ago. 


Keeping Pace with Change 
Since those days when long dark 
skirts and white blouses were the uni 
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form of the day there have been at 
least as many changes in the operator's 
iob as there have been in women’s 
fashions. Her job has kept pace with 


the dramatic changes in telephone 


equipment and those throughout the 


entire telephone business 

Today, the telephone operator is a 
“service specialist.” Her relationship 
with the customer has become more 
secretarial in nature then it ever was 
before. She negotiates with the public 
Each call requires judgment, reason- 
ing and tact. Every call is an important 
public relations contact requiring a 
helpful, understanding attitude on the 
part of the operator She works more 
independently than ever before. She 
controls expensive, intricate equip- 
ment and her skill in its use and in 
detection of trouble contributes to 
greater equipment efficiency 


But the chan res in het iob have come 


> 


Old and new. Chang 


in operator's job over 


about so smoothly and have been ac 
cepted so readily that perhaps they 
have been taken for granted. Let’s 
pause a moment and look at the job of 
the telephone operator of today. What 
kind of place is it where she works? 
What is her job like? 


Her Job Today ; 
Today it is usual for the malern 
operator to work in a bright, cheerful, 
air-conditioned room. The long dis 
tance operator has at her finger tips a 
few cords and keys, a bulletin showing 
routes and rates to frequently called 
places and a key pulsing set, a sort of 
push-button dial. She has relatively 
little reaching to do since she estab 
lishes most connections through a vast 
switching network reached over a few 
trunk groups. The amount of manual 
dexterity required is about the same 


as that needed for many other office or 


the years is indicated in this contrast between 


irls working at early switchboard and at an advance model of a new type of DDD board 
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clerical jobs. Routes and area codes 
are obtained from the bulletin and to 
gether with the number are key pulsed 
into the network 

Her job is to help people with the 
more complicated calls which they are 
unable to dial themselves. As more and 
more localities have access to Direct 
Distance Dialing, more customers are 
dialing their station-to-station long 
distance calls as well as their local 
calls. They do this independently of 
the operator and consequently need 
her help only on person-to-person, re- 
versed charge, credit card and other 
spec ial kinds of calls 

In addition to the operators who 
handle long distance calls, many infor- 
mation operators are required to 
supply telephone numbers which are 
not available to the customer or num 
bers which he needs help in locating 
Without the assistance of these service 
specialists, many calls both local and 
long distance could not be completed 
The manner in which information calls 
are handled and the judgment used 
gives some customers their only image 
of the telephone company. 

Customers requests for information 
are received in a variety of ways. The 
operator has to be qui k to sort out the 
essential details. These are the clues 
which indicate in which record to 
sear h and how to look for the desired 
listing. Many names are spelled several 


different wavs. Sometimes the cus 


tomer isn’t sure of a department or title 


particularly in the case of government 
agencies. Sometimes he may be vague 
as to the name itself 

For example, at certain times of the 
year a very frequent, though not nec- 
essarily popular, request is for the “In- 
come Tax Bureau.” The operator 
knows she has to look under “United 
States Government-Treasury Depart- 


ment” and find the listing for the “Di- 
rector of Internal Revenue.” 

Many times calls are received for a 
certain airport. Usually the customer 
wants an airline. 

On many emergency calls, the infor 
mation operator plays an important 
part, as when a doctor is needed in a 
hurry. In many localities various med 
ical associations have provided num 
bers to call where a doctor is always 
available. The information operator 
supplies this promptly 

The scope of information service has 
been broadened in some locations so 
that the customer can dial distant 
points himself and obtain information 
for any locality served by that particu- 


lar area ¢ ode. 


Other Specialties 

There are other operators with ad- 
ditional specialties such as those who 
look up routes and rates to communi- 
ties which are called infrequently 
There are intercept operators who 
handle calls for changed numbers. All 
are equally important in providing 
telephone service. In some locations, 
all of these services are m the same 
room. Many operators have learned 
more than one kind of work and may 
be called upon during a work day to 
furnish service of different types. 

The job of operator has been the first 
step in many a Bell System woman's 
career. The operator may advance to 
the position of supervisor, of course. 
Central office management personnel 
are selected from this group. And the 


very qualities which make a good tele 


phone operator help her to advance in 


other departments also. This latter fact 
is proving to be especially true of the 
modern operator. 

One might have the impression that 


with mechanization the number of 
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telephone operators will become fewer 
and fewer. On the contrary, the num 
ber of telephones continues to increas« 
there are more long distance calls 
more calls to information, and it is 
estimated that even more telephon 
operators will be required in the future 
\.T.&T. President Kappel has stressed 
that with every technical step ahead 
there is “more need, not less, for hu 
man effort and human brains.” The 


operatol is a ood example ot this 


Typical Calls 

Perhaps you would be interested in 
a few typical calls as handled by an 
operator in one of our large cities. This 
is the actual sequence in which she 


received them 





© A customer placed a station-to- 


station call to Pittsburgh. Such 


calls can be dialed directly by the 


customer. The operator in this 


case very tactfully informed him 
of this fact and gave him the code 
so that he could dial the number 


himself 


This was a call to a particular per- 
son in Hudson, N. Y. In this case, 
the calling customer gave a spec ial 
billing code in addition to his 
number. This had to be entered on 
the ticket in the proper space for 
billing purposes. The operator had 
to refer to a bulletin to obtain the 
route. When the called tel phone 


was reached, the desired person 





° a — 


Information operator has an important role as a service specialist. The manner in which 


she handles calls gives some customers their only “image” 
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was out for an hour. The operator have her try it. He said he would 
determined that he couldn’t be place the call again 

reac hed elsew he re and no one else 
would do. She asked the calling 


customer if he would care to place 


A person-to-person call resulted in 
the called party asking who was 
calling and from where. There was 
the call again later or leave word 
some reluctance on the part of 


both the calling and called PBX 


operators to put their parties on 


for the Hudson party to call when 
he came in. The customer pre 
ferred the latter. She gave the per- 


the line first. The telephone opera- 
son at the called telephone the 


tor, however, soon brought the 
operator number and city to call 


as well as the calling telephone 


number. 


The operator recognized by the 
type of signal she received that a 
customer was calling from a coin 
telephone He had reached a 
wrong number. The operator 
sympathe tically offered to refund 
his money. The customer r 
quested her to connect him. This 
she did 


Another person-to-person call to 
i city in North Carolina. In this 
case the calling PBX operator 
isked for the time and charges on 
the call. A false disconnect signal 


was received from the calling 





party while the connection was 


being established. The telephone 


company operator sensed equip 
ment trouble rang the calling 
party back, and determined that 
the trouble was at the PBX. This 
was straightened out and the call 


proc CC de d. 


\ person-to-person call to New 
Orleans, charges reversed. The 
called extension was busy but the 
customer asked the operator to 
wait. She held the circuit for three 
minutes in accordance with the 
practice and, since it was still busy 


Long distance operator’s job has become 


asked the customer if he would more secretarial in nature. She helps the 


like to place the call again later or customers with the more difficult calls. 
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parties together, tactfully but 
firmly. 

And so on for many other calls and 
situations including securing and col- 
lecting deposits from coin telephone 
calls. One call to Miami was placed as 
a collect call but changed to a credit 
card call. Then, such is the privilege of 
each customer to get exactly what he 
wants, he changed his mind again and 
isked to have the call made collect. He 
gave his home number instead of his 
office number at first, but finally cor 
rected himself. Just one more slight 
complication: the called party accepted 
the charges for the call but asked to 
have them quoted. The ever willing 
operator computed the charges and 

: gave them to the Miami customer at 
“> —* the conclusion of the call. 
Fas we , a The variety of calls handled is an 
wait > indication of the variety of the job 
- - , whether it is that of an information 
Introducing Barbara Jericiau, typical modern operator, a long distance operator, or 


operator. Unpose d views (and actual quotes 


at DDD board in New York (below) show hou 


aii 


one who handles other types of calls. 


Fx 


a 

~~ = 
> 

+ 


a service specialist helps custome? with 


, please, long “... they would like the name of the “... that’s right, we’re waiting 
distance is calling . . .” calling party...” for a report now...” 
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What kind of call is coming next? 

What decision will need to be made 
to give this customer what he wants? 

In addition to the challenge, the 
variety of calls illustrates some of the 
characteristics required to be a good 
telephone operator. She must be ready 
to take whatever action is required. 
She may be called upon to find an ob- 
scure tele phone number, to compute 
charges, to mark tickets so the call can 
be billed, to perform several functions 
simultaneously, to comprehend quickly 
the nature of the customer’s unusual 


most she 


must always deal intelligently with the 


request. Even important, 


customer in a manner which makes 
him feel his call is in the hands of a 
competent person 


When al dials 


tion” or “Operator” and says “1 want 


custome! ‘Informa- 


the operator does her utmost to 


ing for him alone in commanding a 
world-wide network of telephone com- 
munication facilities, often enlisting 
the aid of other operators to do her 
bidding. 


In An Emergency 

It is, of course, a Bell System tradi- 
tion that telephone operators take 
emergencies in their stride. The ex- 
cerpts below from a customer's letter 
are typical of many occurrences 
throughout the telephone system. 

. wonderful world to live in as 
long as there are people in it like the 
telephone operator about whom | 
am writing. 

. 6:30 a.m... . phone rang 
80 year old stepmother on line 
stroke ... 


reach operator. Operator put call 
through. We had no key to step- 


unable to dial . . . could 


comply with his request promptly, mother’s home, needed police ries 


and with a minimum of 


kor the 


courteously operator said to go and she would 


fanfare moment she is work- send police which she did. I think 


~ a 
LA 


a 


Will you signal your operator 
so she can transfer us? .. .” 


. Thank you, I'm glad we 


.. Can we talk with him at 
" were able to get him for you.” 


that location? ... 
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I would have accepte d this as some 
thing a good operator would do but 
that was not enough for this very hu 
man person, she kept cutting back to 
my stepmother, kept her mind oc- 
cupied, informing her police were 
on the way 
mix-up address, she checked 
it and informed police. When we 
reached the door, we could hear my 
ste pmother talking to the operator 
“With the aid of the police and 
the building superintendent we 
were able to get in. We had her re 
moved to the hospital where she is 
recovering 


Again, manv many thanks 


Selecting Modern Operators 

In hiring modern telephone opera 
tors, recruiting and selection proce 
dures are constantly being reviewed 
and sharpened. Greater emphasis than 
ever is being placed on recruiting 
through sources which experience 
shows produce the best applicants 
the high schools, present employees 
ind former employees 

Good interviewing te hnique s, along 
with aptitude testing, reference checks 
and home visits are more important 
than ever in making a good selection 

Many telephone operators come to 
the Companies today directly from 
high school. Many start working part 
time after school and on weekends 
while still in school 

The Companies insist that school 
work comes first. Only those recom- 
mended by the schools as being able 
to handle a part time job and keep up 
their grades are hired. If the school 
work falls behind, time off is arranged 
until it is brought up to standard. This 
requires close cooperation with both 
schools and parents 

Many operators work full time dur 
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ing vacations while continuing their 
education. This has advantages for the 
employee in easing the financial bur- 
den of educational costs. It provides 
the Companies with fine people. 

Today as in the past many of the 
girls hired are those recommended by 
present telephone people High quality 
employees recommend high quality 
applicants. 

A number of operators are require d 
annually both for growth and as re 
jlacements. Since many voung women 
are employed, it is only natural that 
some of them will leave to be married 
ind have families 

Many who formerly worked as oper 
ators return later when their home r 
sponsibilities have decreased. Some 
who can’t return on a full time basis 
return to work a few hours a day and 
on weekends. Of course. large numbers 
of fine operators have been on the job 
for vears. As the job has changed, they 
have adapted themselves to modern 
methods of operation Many of them 
have advanced to higher positions in 


the ( ompanies 


in “Outsider’s” View 

Perhaps today’s telephone operator 
is best exemplified in the quote below 
from Dr. Walter M. North, Professor 


of Sociology at Knox College, who had 


a good opportunity to observe her job 


in connection with a research project 
“Here is a job with considerable de 
mand for some highly select and all 
too rare personal qualities, and not 
just the qualities as such, but the 
specific cluster of all of them, all at 
once: 
“Integrity. 
“Responsibility. 
“Personableness 
“Patience in a situation in which one 


is dealing with people who seldom 





manifest these same qualities or 
seem to have no appreciation of them 
when demonstrated by the operator. 
“Efficiency, Accuracy, and Swift- 
ness, 

Respect for the privacy of the cus- 
tomer or a capacity to keep things 
confidential. 

Concern for others and a skill in 
helping them. 

Calmness and self-control, so that 
emergency calls can be handled €X- 
pediently and without panic; so that 
unpleasant and difficult customers 
can be taken care of without offend- 
ing them and antagonizing them 
against the telephone company 
“Great capacity for comprehension 
and retention so that the complexi- 
ties of an elaborate world-wide com- 
munications system can be manipu- 
lated by the girl. 

“Personal physical stamina and 
energy—a ‘healthy mind in a healthy 
body,’ if you will. 

A capacity to handle people in a 
situation where nothing but the 
voice is available to her to work with 
them—a factor which suggests per- 


sonal charm and warmth as well as 


skills 


The emphasis must be placed on 
the operator She—each of them and 
all of them—has the traits. Not the 


company! Not the equipment! She 
has them and she puts them into the 
company and its network of facil- 
ities. If she lacks them, the company, 
the equipment, the service lacks 
them. 
“But the operators do not lack them! 
The records of the company evi- 
dence this at every turn. Fortunes 
are made and lost on phone calls! 
An operator can make the difference 
Messages ranging from personal in- 
timacy to the national security pass 
back and forth with complete pri- 
vacy, as far as the operator is con- 
cerned, Lives are saved and property 
is protected through her loyal per- 
formance of her task. Our elaborate 
economic system as well as other 
complex aspects of our society oper 
ate on the scale they do, and as well 
as they do, because of her.” 

During every working day the mod- 
ern telephone operators, the service 
spec ialists, throughout the nation have 
over 25 million contacts with custom- 
ers. Twenty-five million times daily the 
opportunity is provided to promote the 
company image. Perhaps no other 
group any where has the same oppor- 
tunity. 

The skillful operator in her helpful 
understanding manner, modestly and 


successfully meets the challenge. 





\ sound capital structure has helped Bell System 


management safeguard the finance ial health 


of the business during the largest financial 


program private enterprise has ever known 


Bell System Financing 


L.. ¢ he stel May. Treasurer 


\ 


ALMOS1 13 billion dollars has been 
raised by the Bell Svstem directly from 
private investors since 1945. I his stag 
gering sum—three times the System's 
total capital at the end of World Wai 
Il—was needed, of course, to finance 
the unprecedented post-war construc 
tion programs. No other private entet 
prise in the world has ever had to rais 
capital on such a scale. 

Consequently, our financial program 
in recent years has been an extremely 
complex undertaking. The all-impor 
tant decisions as to how the vast sums 
needed could and should be raised 
have been the over-riding concern of 
Bell System management for more 
than a decade. The decisions had to 
be right. The business could not afford 
financial failures 

The fact that this program has in 
deed been successful is evidenced by 
the rate of growth and robust financial 


health of the business today. This is a 
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matter of record and needs no further 
documentation here. But to understand 
how this growth and financial health 
have been achieved and to see today’s 
financial policies in proper perspective 
we must first look briefly into history 
The System's present circumstances 
are inseparable from the events and 


decisions of past decades 


Post World War I and The 1920's 


The Bell System emerged from 
World War I in a weakened condition. 
Its earnings were low. Almost one-half 
of all its capital was in the form of debt 
on which interest had to be paid 
whether or not it was earned (the prin 
cipal, of course, had to be paid off in 
full in the future). This ratio of debt 
to total capital was high for the tele 
phone business and, if allowed to con 
tinue, it would have presented a con- 
siderable gamble in the future on the 
part of management. With System 





companies paying as high as 8% per 
cent for new debt money, and with 
\. T. & T. stock selling below par value 
which legally prec luded the issuance 
of new stock, it was a gamble the man 
agement was not willing to take 

Immediate steps were taken to cor- 
rect this situation. First, a vigorous and 
successful rate increase program Was 
begun with the regulatory agencies to 
restore earnings to a respec table level 
Second, the Bell System’s financial 
structure had to be overhauled to 
improve its credit standing and 
strengthen the investment appeal of 
\. T. & T. stock. These steps were nec 
essary to attract from investors the 
large amount of capital that was 
need d for expansion 

With earnings prospects on the up- 
grade, A. T. & T. increased its dividend 
to nine dollars. The stock then went 
above par and it became possible to 


sell new issues. In addition, a promo- 


tional program was started shortly 
thereafter, the purpose of which was 
to broaden stock ownership both nu- 
merically and geographically. 

These programs were highly success- 
ful and during the 1920's the Bell Svs- 
tem was able to sell both equity 
(stock) and debt. In doing so it in- 
creased its capital by more than 200 
per cent, but in the process it sold 
much more equity than debt. This re- 
duced the proportion of debt to equity 
and made investment in the Bell Sys- 
tem much more attractive than before 
because both debt and equity had im- 
proved substantially in quality. 

By the end of 1930, the last vear 
of major capital financing before the 
depression the debt ratio stood at 29.9 
per cent and share owners who had 
numbered 139,400 in 1920 had _in- 
creased to 567,000. Furthermore, the 
stock list continued to grow, even into 


the depression years. 


Total Bell System Capital 


La) 


Billions of Dollars 





In the 1920's other regulated indus- 
tries were taking a different course 


Then. as now, debt money was 


cheaper” than equity money and elec- 


tric power systems and some railroads 
greatly expanded their debt 

As a result of this debt program, 
their capital increased much more rap 
idly than the number of shares of stock 
Because ot the lower cost of debt, In- 
come pel share Was in reased which 
permitted them to show higher earn 
ings per share 

However, when the depression fol- 
lowed and earnings dropped they 
were overwhelmed by the heavy fixed 
r harges required bv the debt load; and 
many electric and railroad companies 
went bankrupt wiping out whole 
classes of investors. The Bell System 
went through the depression years un 
scathed and emerged stronger, in some 


wavs, than before. 


Policy During the Depression 


During the depression, when little 
capital financing was required, the 
Bell System prepared for the period 
of expansion that would inevitably fol 
low. Where it had the option to do 
so, the Svstem redeemed outstanding 
bonds which had been issued at high 
interest rates before they reached ma- 
turity. New bonds, at lower interest 
rates, were issued in their place. All 
preferred stock which could be re- 
deemed was retired. 

In addition, full dividends on A. T. 
& T. stock were continued even though 
carnings fell below divide nd require- 
ments at times. This was possible be- 
cause the System had followed a con 
servative dividend policy in the 1920's 
which enabled it to keep a substantial 
amount of undistributed earnings in 
the business for the benefit of share 


owners. Thus, the financial policies of 
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the 20's determined both the financial 
health and structure of the Svstem in 
the 30’s and during World War II. 


Since World War Il— 
Financing for Record Growth 


The Bell System’s financing policy 
since World War II has been a com- 
bination of design and necessity. Of 
the nearly $13 billion it has raised, 
$5.3 billion, or 41 per cent, came from 
mortgage bonds and debentures and 
the rest from equity. How did it do 
this? 

The System entered the post-war 
period with a debt ratio of 31 per cent. 
Its credit was sound and it had a sub- 
stantial borrowing reserve for financ- 
ing with debt. On the other hand, the 
early post-war years were very un 
favorable for the sale of stock. Earnings 
on A. T. & T. stock were dec lining be- 
cause of inflationary pressure from 
wade imncreases and higher operating 
costs, and in certain years the System 
failed to earn its dividend. Also, the 
price of the stock declined by about 
one-third between early 1946 and mid- 
1949. How long would it take through 
vigorous rate action and operating 
efficiencies to turn the earning picture 
around and make A. T. & T. stock more 
attractive to investors? 

At the outset of the post-war financ- 
ing program there was little choice but 
to follow the debt route. But the Sys 
tem’s management was determined to 
keep its ratio of indebtedness to total 
capital within its control. 

In the first four post-war vears, the 
Bell System raised $3 billion of « apital 
—all of it initially in debt. The debt 
ratio quickly zoomed upward from 31 
per cent to 4 per cent before the trend 
was changed. One of the means used 
to achieve debt reduction was the con- 


vertible debenture (a type of bond 
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‘ich could be converted into stock). 
This two-ste p method of financing was 
utilized along the wav because of three 


basic considerations: 


® The first of these was the decline 
in investor approval of Bell Sys 
tem debt as the debt ratio rose 
This pronounced 
when the ratio exceeded 40 per 


cent and investors began demand 


became very 


ing a relatively greater return to 


invest in bonds 


Che second factor was the threat 
ened saturation of the bond mai 
ket with straight (non-converti 
ble) debt issues. For instance, th 


life insurance companies, long 
prime buyers of telephone debt 


issues, virtually stopped buying 
in 1949 when the debt ratio had 


passed the 50 per cent level. 


1940 


Litiisis | o 


1945 1950 1955 1960 


f Bell Sustem de bt to total capital When the debt ratio exceeded 40 per ce nt, 
/ downgrade the quality of Bell System debt, demand a 


vreater return 


® The third 
ment’s conviction based on long 
experience that a desirable objec 
tive for telephone debt was in the 
range of 30 per cent to 40 pel 
cent of total capitalization. Thus 
convertible bonds served a dual 
purpose during this period. Not 
only did they tap money from a 
segment of the financial market 
that could not be reached through 
straight debt offers, but thev also 


automatically reduced the amount 


factor was manage- 


of debt when earnings improve 
ments had made the stock suffi- 
ciently 


attractive to induce _ in- 


vestors to convert. 
Debt Policy 


The Bell itself 


fortunate to have entered the critical 


Svstem considers 


post-war era with its credit standing 


in good condition. Had a great deal 





more debt been outstanding at the 
start of this capital expansion program 
the problem of possible debt satura- 
tion might have arisen much sooner 
than it did 

The story of Bell System financing 
in the 1950's is one of selling straight 
debt as long as it was welcome in the 
market and then giving the debt mar 
ket a rest while convertible debentures 
were sold through offers to A. T. & T 
share owners. When the proceeds from 
the convertible offers and premiums 
received upon conversion were eCx- 
hausted, straight debt financing was 
resumed, In 1956 an offer of stock was 
made to the share owners instead of 
i convertible debenture. The last con 
vertible offer was made in January 
1958 and, with the exception of stock 
sold to emplovees under the stock pur 
chase plan, all additional financing 
since then has been through debt 
offers. The Bell System debt ratio is 
currently around 36 per cent 

Despite this successful record, the 
Bell System is questioned occasionally 
on its debt policy. 

Advocates of a high debt ratio claim 
that it is cheaper to finance capital ex 
pansion with debt than through the 
sale of stock. Interest charges on debt 
are deductible from income subject to 
taxation; payments of dividends on 
stock are not 

The more debt there is, they say 
the less stock 1S needed and because 
there are fewer shares proportionally 
for anv given level of return on total 
( apital the earnings on eat h share are 
higher. Thus, dividends can then be 
increased and the market price would 
go up 

Finally, it is claimed that financing 
by debt costs less than by equity stock 

at present about 4% to 5 per cent 


interest on new debt against about 
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ten per cent earnings on equity 


Risk and Capital Cost 


Currently. the Bell Svstem’s credit 


rating in the bond market is high and 


bond issues can be floated at favorable 
interest charges. As we have seen, how- 
ever, once the System’s debt ratio rises 
appreciably, there is an immediate re- 
action in the market and it becomes 
more expensive to finance by debt. In 
other words, higher debt adds to in 
vestment risks—both debt and equity, 
and even the bond buvers, whose in 
vestments in effect are underwritten 
by the share owners, demand a greater 
return for the greater risk taken. The 
share owners, in turn, also demand 
and are entitled to 
for their greater risks. When all of 


these factors are added up the claimed 


a greater return 


cost of capital advantages realized 
from financing by debt are actually 
non-existent. Over the long run, it is 
the over-all risks of the business that 
determine the over-all capital costs 
regardless of how these risks are di- 
vided among classes of investors. No 
one has been able to prove successfully 
to the contrary 

It should be noted here that total 
financing costs vary from one business 
to another as the risks of the business 
varv. The riskier the business is, the 
higher the total financing costs and 
the less the amount of debt that can 
be assumed, 

The manufacturer of hula hoops, for 
instance, dare not go into debt, thus 
piling up fixed charges which must be 
paid in the future, because the future 
of his business is tied to the fickleness 
of public demand for a novelty. A 
water company, on the other hand, 
may predict with confidence that its 
customers will want a steady amount 


of water tomorrow or 50 vears trom 





DEBT IN PER CENT OF TOTAL CAPITAL 





Comparison of the debt ratio of typical power companies, the Bell 


System and a representative group of manufacturers re flects the rela 


tive investment risks in these industries 


now. Its management knows that its 
revenues will be fairly constant and 
consequently that it will be able to 
meet debt costs 

These are extremes. The degree of 


risk of the telephone business, for ex- 


imple, lies somewhere in between. The 


Bell Svstem management can assume 
that there probably will be demand 
for telephone service for many years 
The management also assumes that 
the demand may fluctuate as prosper- 
ity or adversity affect not only such 
optional features as extension phones 
or toll calls but also even basic tele 
phone service. Therefore the tele- 


phone business can accept a greater 


ratio of debt than the volatile novelty 
business, but less than the glacially 
stable water supply industry. 

The Bell Svstem management be 
lieves that its policy of maintaining its 
debt ratio in the 30-40 per cent range 
is proper, considering the kind of bus- 
iness it is, its riskiness, and its future 
prospects and problems. 

That belief is confirmed by financial 
historv, by the success of the System 
in handling its finances, by the Sys- 
tem’s own exhaustive statistical studies 
and, above all, the hard judgment of 
the market place. 

No amount of theorizing can change 
that. 
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“Signal in strong,” gestures Ed Ohm, BTL engineer in charge of Echo receiver equipment. 


ECHO \ rocket’s roar a 


successful launch ... a near pe rfect orbit and, then, a human voice 
from outer space, “This is President Eisenhowe1 speaking : eg eee 
dawns a new age of space communications. It’s Friday, August 12, 1960 
and for the first time a human voice is beamed up to a man-made satellite 
and received back down to earth. But this is only the beginning. With 
every pass of the Project Echo balloon over the North American Continent 
scientists and engineers at Bell Lab’s Holmdel, New Jersey, installation 
and at the National Aeronautics and Space Administration's Jet Propulsion 
Laboratory at Goldstone, California, work feverishly to pertect their ex 


periment ...A rapid series of space communications break-throughs 


follows... 





Like a neu bright 
star, NASA’s Echo I 
satellite traces a 
path across the sky. 
Part of huge dish 


antenna is seen 


at ri ; 





ECHO 


Next day, Saturday, August 13, on the eleventh and twelfth passes 
two-way communications are established between Holmdel and Gold- 


stone Then, on the following day, with the twenty-second pass a 


“double bounce” is achieved when Naval Research Laboratory in Mary 
land transmits live voice to Holmdel, which in turn bounces it to Gold 
stone—proving that with a sufficient number of satellites world-wide space 
communications is feasible . .. And, by Monday, August 15, conventional 
telephone circuits linked to the satellite circuit make it possible for a 
scientist at his home in California to pick up his phone and call another 
scientist in New Jersey and talk via satellite... 


Intensity of men working on yiect is mirrored in the face of William I 


i 


Bodtmann as he mans receiving equipment at Holmdel during a satellite pass 





Project engineer William C. Jakes of BTL strains to hear as he makes 
adjustments to bring up strength of signal bounced from satellit 


These are bold strides forward sparke d bv scientists and engineers 


vho are bold in thought and action ... Men like Dr. John R. Pierce who 
s early as 1954 


looked into the matter of satellite communications seri- 
ously and men like William C. Jakes, Labs project engineet There are 
many others—intelligent, resourceful, dedicated men—who helped develop 


the magnificent new equipment needed to make the experiment go 








| quipme nt such as the Maser. a fantasti 
rt of the amplifving device that operates in 
n ultra-cold vat of liquid helium at minus 457 


le rees | threnheit neal absolute ZCTO was at 
thi he irt of the experiment In its supel cold 
orld, the Maser’s ruby crvstal helps keep 


conversations cle ul ind « is\ to he ul 





\t central console Lewis 


Lowry marks notations 
: 
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dials of the « july 








ECHO ~* 


An experiment, Project Echo—sponsored by NASA—holds out great 
promise for the future . . . world-wide television . . . trouble-free trans 
oceanic telephone communications . . . international data transmission 
between cities and countries . A measure of Echo’s success is the fact 
that the Bell System has already outlined a plan to put the first station of a 


satellite relay system into space within a year 


Relaxing between passes, this Bell Laboratories satellite communication crew has every 
eason to grin in triumph. The Project Echo experiments are proving a spectacular success 


Meanwhile, Bell Telephone scientists are continuing their round-the 
clock program of research . . . determined to keep America moving ahead 


in space communications ... And today they are looking—as all humanity 


looks—at the vast pote ntials of outer space with the hopeful thought ex- 


pressed by the poet Milton in Paradise Lost, “Good, the more commu- 


nicated, more abundant grow tg 


Alone, but sharing in general triumph, R. E. Des- 
mond next page) sw im he lium recovery shack 
where helium used to cool Maser is rebottled. 
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The time has come for the Bell System 


to make a strong presentation of its 


arguments for fairer tax treatment 


The Bell System's Untair 


Share of Taxes 


Walte: & Kidd. General Tax Accountant 


COMPTROLLER S DEPARTMENT \ 


OnE oF the least articulate of the mul 
titude of characters in David ( opper 
field, it was nevertheless the kindly 
bumbling M1: 
selected by Charles Dickens to deliver 


Barkus who was 
the line “It was as true as taxes Is 
And nothing's truer than them.” 
Barkus’ syntax was perhaps less pre 
cise but the thought « xpre ssed was one 
vith the “death and taxes’ pronounce 
ment by Benjamin Franklin some one 
and with the 


forcefully stated opinions of many 


hundre d years earlier 


others, both before and after, who have 
had occasion to become painfully 
uware of the inexorability of the tax 
burdens of their times. 

The Bell System has, as opportunity 
prese nted, joined the chorus of com 


plainants. The record is not entirely 


one-sided as to the effectiveness of 
these complaints. However, in recogni- 
tion of the « xposed position ot the tele- 
phone companies as prime targets for 
selective taxation of every kind and ck 

gree, it is perhaps time for the System 
to step out of the chorus and make a 
strong solo presentation of its ar¢cu- 


ments for fairer tax treatment. 


The Facts and Figures 

In an article appearing in the Spring 
issue of this magazine under the title 
The Tax Slice Is Getting Bigger” it 
was stated that the Bell System had 
paid $1,690,289,000 in operating taxes 
for the year 1959. To put this amount 
into proper perspective a few simple 
comparisons are in order 
© The tax bill for 1959 was the equi 





ilent of the total wages paid all Bell 
svstem emplovees for over six and 
one-half months of that vear. 

e It was more than was paid to the 
Western Electric Company by the 
ther Bell ¢ ompanies for all of the 
telephones and other equipment 


pure hased 


from that company du 
ing the vear 

sp id by the Bell Svstem com 
panies were equal to $7.66 per share 
t A. T. & T. sto k compared to the 
$3.30 that share owners received in 
s] 


ie form of dividends 


e The tax total wa t 


s almost seven times 
reater than the $250,000.000 of 
bonds offered to the public late last 
onth by A. T. & T. to finance tel 
hone expansion in one of the larg 
est straight debt offerings ever made 
by i private corporation 
The Bell Svstem is an extensive 
yperation ind the fact that its tax bill 
likewise king-size should come as 
no surprise to anyon It mav be mort 
the point however, to consider the 
lem trom the standpoint of the 
ige dollar of revenue which is re 
| for telephone service 
irly 23 cents out of each dollar 
f operating revenues received by the 


Bell Svstem companies in 1959 was 


TAXES 
23° 


paid to various governments in the 
form of taxes. This is a sizable per- 
centage. But it by no means completes 
the picture Federal excise and state 
ind local sales taxes levied as a sur 
charge on the amounts billed custom- 


ers tor telephone service (a total of 


$640 million for Bell System customers 
in 1959) added an average of 8.6 
cents to customers’ bills for each dollai 
of revenue ¢ olle ( ted by the compani« S 

Viewed from the standpoint of the 
individual customer, this means that 
he was paying almost $1.09 for every 
me dollar's worth of telephone service 
he bought and, of this amount, 31.5 
cents, or the equivalent of 29 cents out 
of each dollar paid, represented a 


charge for taxes. 


29° 


Will this proportion become less in 
the future? A projection of the ex 
perience of the past 20 vears indicates 
that, if this trend continues, before 
another 20 vears have passed the Bell 
Svstem will be sharing its customers 
dollars with the tax collector on about 


a S0-50 basis. 


TAXES 
a0° 


Comparison with Others 


So, the Bell Svstem’s tax burden is 
heavv. Isn't evervbody’s? And what 
difference can it make, so long as this 
burden is imposed at the corporate 
level? 

There has been a great deal of con 


troversy among tax theorists on the 


question ot who bears the cost of cor 


porate taxes over the short run. How 


, 
9 





TAXES PER DOLLAR OF R 


CENTS PER DOLLAR 


EVENUE = YEAR 1959 
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BELL SYSTEM 





Public Service 
Electric and Gas 





Philadelphia Electric 





Niagara Mohawk Power 





E. |. Dupont de Nemours 





Atchison, Topeka, 
and Santa Fe Railway 





Union Pacific Railroad 





General Motors 








Southern Pacific 





Pittsburgh Plate Glass 





National Biscuit 





International Harvester 





Goodyear Tire and Rubber 





Westinghouse Electric 





Continental Can 





r. it is agreed by most economusts 
that, inasn 


must be sold in the market place, each 


ui has il] goods and se rvices 


is competing with all others for the 
ivailable consumers’ dollars. It ther 
fore follows that inequities in the dis 
tribution of the tax load will result in 
the creation of competitive diffet 
entials 

Variations between producers as to 
size, composition of financial struc 
ture, rate of capital turnover and many 
other factors make it impractical to 
ittempt to measure the extent of any 
such differential or to assess its precis 
effect. But the fact that there are in 
equalities can be demonstrated and 


the areas identified where thev exist 


{f) 


FEDERAL 
INCOME TAXES 


OTHER TAXES 


SOURCE: Annual reports to stockholders for 1959 


Che bar chart directly above illustrates 
this point 

This chart shows for each of 15 
separate business units the proportion 
of each dollar of its revenues or sales 
which went for taxes in 1959. The Bell 
Svstem not only leads the list—if being 
the most heavily taxed can be con 
sidered as being in a position of leader- 
ship — but its proportionate tax load 
was more than double that of ove 
half the units shown. Another point 
worth noting is that the top half of th 
chart is dominated by representatives 
of regulated industry. The conclusion 
it seems, is obvious: Regulated indus- 
tries generally, and the Bell System 


in particular, are bearing a dispropor 





tionate share of the total tax burden. 


Identification of Problem Areas 


it will 


income taxes 


Referring again to the chart 
be noted that Federal 
paid by these companies varied from 
about 3.5 to 14 cents per dollar of in- 
take. This divergence is undoubtedly 
reflects, among other 
things the fact that the Federal income 


tax with its many relief and special pro- 


significant and 


visions is probably not as neutral in its 
application as is claimed. There is 
however, no clearly defined pattern of 
between the various indus- 
All Other” cat 


other hand, does reflect 


difference 
tries represented The 
egory, on the 
such a pattern 


Aside from Federal social security 


t and the equivalent retirement 
the rail 
\l] Other category 


exclusively 


ives 
benefits levv in the case of 
roads th com 


] 
prises almost those 


taxes 
rnments at 
ind low al le Ve ls Phe 


range pe dollar of revenue is from .S 


vhich re imposed by FON 


the state Ove! all 


And 


uniformly 


to 14.6 cents here the utilities 
listed rank ahead of all 
others, with an average of 8.7 cents 
as against 1.3. It does not necessarily 


that 


against utilities in the application of 


follow there is discrimination 
the taxes represented. It is a strong 
that 


inequitable distribution of the over-all 


indication, however there is an 


tax burden. An analysis of the data 
shown in Table I below may serve to 
illustrate this point 

1959 the 


property tax was by far the largest pro 


This table shows that for 


ducer of tax revenue for state and local 
governments, accounting for almost 45 
per cent of the total. The implic ations 
in this situation for the Bell System are 
obvious 

it is doubtful that 
the portion of the Svstem’s $21 billion 


In the first place 


investment in telephone plant in 1959 
which 


property tax 


was actually included in the 


assessment base could 
have represented as great a percentage 


of all such property as did its contribu 


TABLE | 


(DOLLARS IN MILLIONS) 





Type of Tax Amount * 


* Amount 





Property 
~~ General Sales, 
Use or Gross Receipts 


$ 566 3.2 


3,697 
3,058 





Motor Vehicle Fuel Sales 


21.1 
17.5 


87.5 $15,349 





_ 4,444 
3,088 9.0 








Tobacco Product Sales 


675 3.9 


728 2.1 





Alcoholic Beverages — 
Sales and Licenses 


599 3.4 


619 18 





Other Selective 
Sales and Use 


1,257 7.2 


1,556 4.5 





Net Income 


2,765 | 15.8 


1.4 2,995 8.7 





Unemployment Compensation 


1,647 9.4 


1,647 48 





Motor Vehicle 
and Operators Licenses 


1,492 8.5 


110 6 1,602 4.7 





Death and Gift 347 2.0 


~ - - 347 1.0 





Other 


1,392 8.0 


629; 3.7 2,021 5.9 








$17,495 | 100.0 








$16,901! 100.0 $34,396 100.0 


SOURCE: U.S. Bureau of the Census. Summary of Governmental Finances in 1959 








BELL CORPORATION X CORPORATION Y 
SYSTEM (Manufacturing) (Retail Sales) 


Sales $100,000 $100,000 $100,000 


Ratio of Physical 


Property to Sales 3:1 1:1.5 1:3 
Physical Property 


Required $300,000 $ 66,667 $ 33,333 
Assessment at 50% $150,000 $ 33,333 $ 16,666 


Tax at $5.00 Per $100 
yr tester Value $ 7,500 $ 1,667 $ 833 


NOTE: Physica! property includes plant, inventories and other physical property 


TABLI 


2.4 to the total collected. Of producers or product lines. Gross re- 
greater significance, however, is ceipts taxes although criticized on 
the fact that the comparatively low rate other grounds, likewise have an el 
of capital turnover (ratio of capital to ment of neutrality so long as they 
revenues or sales) in the Bell System are applied universally across a rea 
automatically resulted in a higher tax sonably broad jurisdiction. This leaves 
component being included in « ich dol the selective sales and excise taxes 
lar’s worth of product sold than was re Applving, virtuously enough, to almost 
quired for other industries generally evervthing that can be categorized as 
lhe figures in Table II above are illus illegal, immoral, or a luxury, these taxes 
of the leverage which this latter —and the gross rec eipts taxes—art also 
could have on prices being applied with progressive fre 
Second to the property tax as a pro- quency and at progressively higher 
ductive source of revenues at the state rates in the public utility field. The 
and local levels is the group of items Bell System has already become sub- 
described generally as sales, use and ject to more than its fair share of thes 
gross receipts taxes. Appearing on the untair levies 
second to sixth lines of Table I, thes As to the balance of the taxes listed 
items collectively accounted for 30 per in Table I, the Bell System paid at 
cent of the total least its fair proportion: motor vehick 
Politically unpopular and widely taxes and license fees for the largest 


condemned as being “regressive,” the privately-owned and operated fleet of 


broad-based general sales taxes never- vehicles in the nation, unemployment 


theless have the quality of neutrality taxes on the salaries and wages paid 


they do not discriminate between its 750,000 employees, net income taxes 
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wherever they are levied, and “other” 
taxes of every known variety many 
of these, again, being selective in their 
application throughout the country. 
To summarize briefly, the principal 
factors contributing to discrimination 
igainst the Bell System under the pres- 
ent tax structure stem from the inher- 
ent bias of the property tax itself and 
the imposition of a multitude of selec- 
tive taxes on the tele phone business. 
This does not imply that there can be 
inv relaxation of awareness to the 
problems in other tax areas or in atten- 
tion to the administration of the over- 
ull tax job. It does mean, however, that 
the System should look particularly to 
these specific areas for any major re- 
lief from the discriminatory tax burden 


now being carried. 


Inequity to be measured by 

the whole: 
“> we have the anoma- 
lous or paradoxical situation 
where each of a number of 
taxes can be efficiently and 
equitably administered within 
its own area, yet the total 
impact of all of the taxes upon 
a particular taxpayer is in- 
equity .. .. This is a case 
where the sum of the equit- 
able parts can be, and often 
is, more than the equitable 
whole.” 


J. A.Jacobs, Southern Bell 
Telephone and Telegraph 
Co., in a paper delivered 
before the Southeastern As- 
sociation of Tax Adminis- 
trators, July 1960. 


Possible Courses of Action 

As to the property tax there seems 
to be no readily available, full solution 
to this problem. There is little likeli- 
hood that the Bell System rate of cap- 
ital turnover will increase to the aver- 
age for all other industries at any time 
in the foreseeable future and there is 
probably even less chance that this 
levy will be discontinued by any gov- 
ernment unit now imposing it. There 
are two possible courses of action, 
however, either of which could lead 
to some alleviation of the present 
situation, and both together could re- 
sult in material improvement 

First, there could be improvement 
in property tax administration. Valua- 
tion standards and assessing practices 
are notoriously inexact in many juris 
dictions. A study reported in the 1957 
Census of Governments covering the 
assessment of one-family homes in 1,- 
263 areas revealed that an acceptable 
quality of assessing was found in only 
one-fifth of the localities repre sented 
Some of the states, by legislation, and 
many individual administrators 
through various professional organiza- 
tions, have taken steps to improve as 
sessment and administrative practices 
in the property tax field. This move- 
ment should be encouraged and ac- 
celerated wherever possible in order to 
assure equitable assignment of prop- 
erty tax burdens among all of those 
subject to assessment, 

The second possibility is to encoul 
age reduction of the present heavv re 
liance on the property tax as a major 
source of revenue. Records of taxes 
being levied on property appeai 
throughout recorded history. Such 
levies were especially appropriate in 
the rural, agrarian societies of earlier 


days but it is somewhat absurd that 


they should be relied upon as a primary 





evenue source in today’s industrial 
economy. All possible steps should 
therefore be taken to encourage sub- 
ordination of the property tax and the 
substitution, where necessary, of other 
taxes more susceptible of equitable 
pplication, 

Turning to the selective taxes—the 
excise, sales, receipts and other taxes 
which are levied on specific individual 


products or services — these perhaps 


have their uses for regulatory purposes 


ustoms duties ete or as use! 
charges such as in the case of the 
gasoline taxes levied to pay for the 
highway development program but 
thev have no legitimate place in the 
Usually 


written into the law in the first instance 


reneral revenue structure 


is the result ot a war or recession 
induced emergency, or simply to meet 
a routine budgetarv crisis, such levies 
quickly become permanently embed 
ded in the tax structure. The almost 
universal attitude taken thereafter is 


On the importance of tax 
planning: 


“The test of survival is not 
entirely efficiency in produc- 
tion or operation: it has be- 
come heavily weighted by 
tax considerations, As tax 
consciousness and tax plan- 
ning minimize and reduce the 
risks of business, so a disre- 
gard for the implications of 
taxation may produce busi- 
ness loss.” 


From an article entitled 
“The Principles of Tax Plan- 
ning” by William H. Hoff- 
man, Jr., in the magazine 
Taxes, September 1960. 


that the taxing unit has a vested inter 
est in the resulting revenues and it 
would be unthinkable for this portion 
of the burden ever to be redistributed 
on any other, even though more equi- 
table, basis 

The Federal excise tax on tele phone 
service is a case in point. First adopted 
as a part of the Emergency Revenue 
Law of 1914, and except for a brief 
hiatus of just over a year starting late 
in 1916 and another covering the 
period 1924 through 1931, this tax was 
imposed at progressively higher rates 
until it reached the 15 per cent and 25 
per cent levels on local and long dis- 
tance services, respectively, during 
World War Il Despite the fact that a 
provision for termination of these latte1 
rates had been written into the 1943 
Act, it took nine vears and a major re 
vision of the Internal Revenue Code 
before they were reduced to the pres 
ently effective 10 per cent across the 
board. Specific legislation was enacted 
in 1959 to discontinue at least a portion 
of this tax as of June 30, 1960. Onc 
again, however, Congress reneged on 
the promised termination and extended 
the date to June 30, 1961. The matter 
will come before the next Congress 
during the coming Spring and the a¢ 
tion taken at that time will be a test 
as to whether there is to be an exce p 
tion to the rule that old taxes par 
ticularly selective taxes—never di 

Less dramatic, perhaps, but equally 
frustrating are histories which could be 
cited of sales taxes public utility ex 
CISes franchise taxes and many others 
at the state and local levels. 

Intentionally or otherwise, the whol 
pattern of selective taxation results in 
an automatic dispersion of any efte 
tive opposition to tax increases which 
might otherwise be generally resist d 


Assistance in any program for the 





elimination of these levies cannot be 
expected to come unsolicited from the 
general taxpaving public. The alterna- 
tive is for those who are presently the 
targets for selective taxation to actively 
oppose the principle involved in such 
levies and to cooperate wherever 
practical in the establishment of edu 


cational programs designed to promote 


equity In place of expedience as the 


} 


basis for assignment of necessary tax 


' 
burdens 


Conclusion 


The foregoing is entirely public util 
itv oriented, with particular emphasis 
on the situation of the Bell System. By 
this it is not meant to imply that this is 
the only segment of the economy sub- 
ject to inequities under the present tax 
structure. Rather it is intended to focus 
attention on the fact that utilities, in- 
cluding the Bell Svstem, are ¢ specially 
vulnerable in specific tax areas and 
that discrimination against this group 
does now exist, particularly in the ap 
plication of the property and selective 
tax levies. It has also been suggested 
that ho relief Call be expected unless 
action is taken from within the indus- 
try to present its case. 

With the almost explosive increase 
which there has been in government 
budgetary requirements over the re 
cent past and the attendant frantic 
‘roping for new tax revenues by legis- 
lative bodies at all levels, there have 
ilso been growing pressures for tax 
revision or “tax reform.” Symptomatic 
of the effect these pressures have had 
was the series of tax revision hearings 
held late in 1959 by the Committee on 
Ways and Means of the House of Rep 


resentatives and the recent creation of 
various commissions and study com 
mittees to review the whole field of 
governmental fiscal relations. Speaking 
before a meeting of bankers in Little 
Rock, Arkansas on October 15, Repre- 
sentative Wilbur D. Mills, Chairman of 
the House Ways and Means Commit- 
tee, said of tax reform, “We will wel- 
come your assistance as we pursu 
these endeavors not to obtain more 
revenue to have more and better gov 


ernment spending programs . but to 


bring to tax law fairness and equity 


wherever it does not now exist.’ 
When tax reform ceases to be only a 
slogan—and a hope—and steps are ac- 
tually being taken to make it a fact, it 
is imperative that the Bell System shall 
have been among those who have been 


heard. 


Spending policy vs tax 
reform: 


‘Public sentiment can force 
the new Congress to transfer 
its Number One priority from 
more spending to tax revi- 
sion. The focus of public de 
mand must be changed from 
more Federal and state ex- 
penditures for all sorts of proj- 
ects to fiscal prudence and 
fewer and better taxes. The 
prize—a tax system designed 
for 1961 instead of for 1930 
—is well worth all the effort 
that will be required.” 


Roswell Magill, President 
of the Tax Foundation, in 
a letter to the membership 
on September 2, 1960. 





Continuous pressurization with dry air may 


save six million dollars a year in 


the cost of maintaining Bell System cables 


‘Cable Never Had It So Good’ 


Carl Ze iwler. Engineer, Outside Plant Maintenance 


OPERATIONS DEPARTMENT, A, T. & T. CO, 


VERY SMALL amounts of moisture in 
tel phone cable can bring service to 
a standstill. The trouble begins as 
crosstalk—when vou hear other peopl 
talking on your line. Pretty soon all 
the wires in the cable are wet and 
crounded. Now the cable and its cus 
tomers are out of service 

How can you keep moisture from 
getting into cables? Well, first vou 
make the cable as waterproof as you 
can. Then—and this is our story—you 
force dry air under pressure into the 
cable at the central office. Now, when 
the cable develops a crack or a leak 
the dry air escaping out of the crack 
keeps any moisture from entering 

About 50 per cent of all paper in 
sulated cables in the Bell System are 
Pressurized cables 


unde r pressure 
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cost less to maintain and provide ex 
cellent service, therefore the remainin: 
30 per cent will be put under pressure 
iS rapidly as money and manpowel 
will permit 
The estimated annual savings in ex- 
pense dollars on completion? Six mil- 
lion. Six million dollars saved and much 
better service to our customers 
Just how do these improvements 
come about? Let's take a typi al case 
that a repairman, whom we'll call Jo 
Harmon, handled: 
8:10 a.m Repair center received 
a report of excessive air flowing into 
No. 17, a 1200 pair cable (2400 
conductors) feeding the Elizabeth 
Avenue Area, Meridian 
8:45 a.m. Joe Harmon assigned 


to job, immediately checked mon- 





Found 


report d 


itoring equipment dry ail 
noted 


to the 


and 
Calculated distance 


flowing as 
amount 
fault 
9:15 a 
No. 5 at 
Saw 


Joe checked Manhole 
Elmo Street 
of 
up through two-foot head of water. 

1] Jor 
large crack in sheath at end of splice. 
No moisture 
no customers out 
cle 
As Jo picked up his 


aa 
intersection. 
column bubbles streaming 


15 a.m finished repair of 


in conductor insulation 
of Re- 


at minimum cost. 


service.. 
rm 
vear to le ave, 
within earshot would have 


an) 
heard 
ood and the 
Not ago a crack like this would 
have messed things up good.” 


What Joe meant was that if dry air 


id not been fed continuously into the 


ome 
him sav, “Cable never had it so 
customers too. ... 


] 
ionYg 


] 


cable at a pressure sufficient to with- 


stand the head of water in the man- 


hi rte 


nec ssarily 


repair operations would have 


the 


moving the sheath, drying out and re- 


run gamut trom re- 


pairing conductor insulation to the 
final restoration of the sheath. 
where the 


And in an extreme case 


moisture soaks along the insulation 


Drawing illustrates fact that positive pi 


. ; 




















ssure 


, 
urized cables 


leak 


is discovered and the manhole pumped 


into the conduit area before the 


replacement of an entire section 
the 


out 
ot 


would have he come necessary. 


cable on an emergency basis 

Joe was thinkine of the customer 
too. He knew from experience that if 
a thou- 


ot 


have 


all conductors had gotten wet 


sand local services and i number 


private line networks would 


stopped functioning. 

The concept of maintaining cables 
in serviceable condition by raising 
their internal pressures above atmos- 


It all started back 


in 1927 when a 30-mile section of trunk 


pheric is not new 


cable between Philadelphia and Read- 


ing, Pennsylvania, was pressurized 
from tanks of nitrogen gas spotted 
The 


applied to most of the trunk cables 


along the route method was later 
extending between central offices 

the ot 
ously feeding compressed and dely- 
drated 


However method continu- 


air into these cables from a 


central source of supply is compara- 
tively new. Even more recent is the 
spread of this type of maintenance 
into the vast network of local cables 


extending between central offices and 


, L,] 
iti ad fit can |] 


le aks and 


repat ed at a minimum cost 


recent water 


can be 
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the customers they serve. Our story is 
concerned with these new arts and 


the processes otf their de velopme nt. 
Periodic Charge 


Pressurization in this early trunk 
cable stage was the so-called “periodic 
charge” type. Cables were joined to- 
gether to form circular systems and 
into these reservoirs of limited capac- 
itv nitrogen gas was admitted at widely 
spaced charging points. When the sys 
tem was adequately charged, tanks 
were removed and returned to a ston 


ace area 


These svstems were referred to as 


static” to describe the steady pressure 
rradients established in the charging 
process. Static they remained in the 
relatively new cables of this early era 
until faults in the sheath developed 
Then the reservoir of gas inside the 
cables served its intended purpose of 
keeping out moisture until these faults 
could be found and repaired. 
However, lead crystallizes with age 
ind as cables grow older verv small 
cracks develop in increasing numbers 
in the lead sheath. In aerial cable, com 
pression stresses concentrating In the 
lead sheath near the poles produce 
crystallization of the metal from which 
hairline cracks develop. Rearrangs 
ment and change of underground 
cables produces its own special brand 
of cracks. In many of the oldest cables 
such cracks vented enough gas into th 
atmosphere to require frequent. r 
charging to maintain some semblanc 
of adequate cable protection 
Pressures were no longer “static” 
they were mostly dynamic and in a 
downward direction. As it was difficult 
to find many of these small leaks and 
impractical to repair most of them 
tanks of gas were connected to cables 


at charging points and allowed to re- 
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main until depleted. Systems were no 
longer periodically charged; they were 
“continuously fed,” and this was done 
from scattered pressure sources main- 


tained at high cost. 


What About Local Cables? 


Local cables grew older, too, and 
suffered from much the same kind of 
leaks as trunk cables. If anvthing, they 
suffered more because of higher in 
cidence of plant damage from outside 
sources and because they were subject 
to more frequent rearrangement and 
change. Preventive maintenance meas 
ures were applied to these cables, of 
course, but the types of facilities avail 
able in the early vears were of mini 
mum practical value 

Pressurization of these local cables 
was dreamed about but costs were 
high. Nitrogen in tanks was the only 
gas available and the amount neces 
sarv to maintain a continuing level of 
practical pressures in these cables 
ruled it out as a source of supply. Fur 
thermore, the many terminals on cable 
in the aerial portion of these networks 
were not designed to hold pressure 
These would have to be plugged off. 
Circular systems were not possible in 
most cases and the small average in 
ternal area of single cables could hold 
comparatively little air and thus pro 
vided very little reservoir against the 
demands ot cry stalline cracks and 
sheath defects. 

It was painfully evident that pres 
surizing local cables by known meth 
ods was out of the question. Equally 
disturbing was the problem of what 
to do about trunk cables which were 
already under pressure but neverthe 
less were becoming increasingly diffi 
cult to maintain 

This pressurization dream tended to 


take on some semblance of reality 





when it was reasoned that if the large 
leaks were closed off, cables could be 
adequately pressurized throughout 
their length from a central source of 
supply located in the central office. 
And, if this could be done, wouldn't it 
be possible to compress and dehydrate 
air in sufficient quantities and at a unit 
cost low enough to make it possible to 
ignore the volume lost by small cracks 
in the sheath? 


1 “Dream” Realized 


In 1946 a field trial was set up in 
Morristown, New Jersey, to determine 
if this dream would remain only that 
or, instead, be the beginning of a prac 
tical and economical approach to main 
tenance of cable plant. 

Results obtained were very encour- 
iwing. It was established that with an 
input pressure of ten pounds at the 
source a minimum of two pounds 
could be obtained at the farthest 
point. A volume of air vented into the 
atmosphere en route did not overload 
the source of supply. And, as the larger 
ind therefore more important under- 

round cables were in the highest part 
of the pressur¢ cradient pressures 
were sufficient to withstand expected 
heads of water. Much of the aerial 


cable was in the lower part but pres- 


sures were considered adequate to 
outlast the pressure-shrinking effects 
of rapid drops in temperature which 
frequently accompany storms. 

It was especially encouraging to find 
that breaks in the sheath affecting cus- 
tomer service were re¢ duced to about 
one-seventh their previous rate. 

Costs were high in this first attempt 
but were progressively reduced in sev- 
eral later field trials until they were in 
competition with System averages 
Advances in the art in the meantime 
have firmly established this type of 


maintenance as preferable in every re- 
spect to all other types for both local 
and trunk cables. 

Brownsville, Texas, figured prom- 
inently in the early development years 
and for a very interesting reason. The 
female of a lead-boring beetle con- 
fused aerial telephone cable with 
wood as a depository for her annual 
quota of eggs. This insect bored a neat 
1/16-inch hole right through the 
sheath at a supporting ring position 
and, when it hit the core of the cable, 
backed out, moved over to the next 
ring and bored another. It was never 
determined how these frustrating ex- 
periences reacted on the insect’s nerv- 
ous system or just w here the eggs were 
finally deposited 

Both insect and local weather com- 
bined to bring telephone service to a 
very low ebb. March was the period of 
infestation; April the rains came and 
trouble along with them. However, 
when the cables in this exchange were 
pressurized, service was restored to 
normal during these trying periods and 


greatly improved between times. 
Vew Equipment 


So much for the history and develop- 
ment of cable pressurization. Let's 
look at some of the things largely re- 
sponsible for progress to date. Equip- 
ment for compressing and dehydrating 
air, designed by the Bell Laboratories 
leads the list. 

The first design was a “Compressor- 
Dehydrator.”. This equipment com- 
presses air to 100 pounds pressure 
causing a lot of the moisture to con- 
dense out. This air, reduced to 30 
pounds pressure, is passed through a 
chemical which removes more mois- 
ture. Expansion to cable input pressure 
reduces the remaining moisture to a 


very low per cent of total air volume. 
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\ir drye r le ft supplic § pressure Cas meters 
d,and the demand of individual cables 


Pressurization equipment in a central office 
and air rate indicators show volume of air deliver 


Pressure sensitive switches called 


Next came the “Air Drve1 This 


equipment compresses air to 150 contactors” are used to measure ail 


pounds pressure then cools it to about pressure at various points in the cable 


34 F Chis process rele ases most of plant. As air pressure falls be low a pre 


the moisture as water which is drained 
off. Expansion to usable pressures pro- 
vides dry air for use in cable systems 
\ more recent development which 
can be pole mounted uses compres- 
sion, cooling, expansion and chemical 
processes to produce dry alr. 
Equipment for monitoring air input 
volume and sheath air pressure are 


next on the list. Gas meters record the 


volume of air delivered to a group of 


cables. Air rate indicators show de- 


mand of individual cables. 
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determined level, the contactor closes 
an electrical circuit thus providing 
means of determining which section of 
cable has developed leaks 

Pressure gradient plotting and flow 
analysis are two of the methods used 
to assist in building up and maintain- 
ing pressures in cables at satisfactory 
levels. Leaks and restrictions to ait 
flow mav be located using either of 
these methods. Pressure gradient plot- 
ting involves the interpretation of the 


slope” of a line obtained by graphing 





Pole mounted air dryer shown installed in 
association with a portabl central office. 


a number of pressure readings taken at 
points along a cable. By flow analvsis 
faults are located by reading air flow 
indications or by developing the loca- 
tions from pressure differences be- 
tween two points on a cable 

Two other outstanding items con- 
tributing to the successful use of cable 
pressurization are the “Electrical 
Analogue” and the “Computer.” The 


Electrical Analogue is a training aid 


which electrically portrays a pressur- 


ized cable system. The Computer is a 
slide rule especially designed for solv- 
ing air low problems in cable plant. 

These are the principal methods 
and equipment currently in use. Others 
are on field trial and still others will 
undoubtedly be developed. 

Yes, as Joe Harmon said, “Cable 
never had it so good and the cus- 
tomer, too.” And prospects are fine for 


having it even better 


Pressure gradient graph plotted to determine location of 


a cable leak. The use of an auxiliary pressure source on 
cable beyond trouble spot he Ips pmpoml the fault 





Trends in telephone growth—and use—in the 


United States and the rest of the world, 


based on the latest available figures 


A Statistician Looks At 


The World’s Telephones 


Elizabeth Wrenshall. Chief Statistician’s Division 


COMPTROLLER S DEPARTMENT, A. T. & T. CO 


Ir was not until 30 vears after Bell's 
reat invention that the world had as 
many telephones in service as were to 
be added in the single year 195S—seven 
million. This gain brought the world 
total to 124,800,000 
Nearly nine out of ten of these tele 
phones are in North America and Eu 
rope. It will come as no surprise that 
the United States alone has more than 
half of them. There are many mor 
telephones in relation to population in 
the United States than there are for 
the world as a whole—nine times as 
many, as a matter of fact. Thus for the 


world there are 4.3 telephones for 


every hundred people, compared with 
38.0 for the United States. 
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The table on page 3 shows the 
large variations in this measure of 
telephone development for continental 
areas. Obviously, great concentrations 
of population are no guarantee of many 
telephones. If they were, Asia, with 
more than half of the world’s people 
would have an enormous number. It 
actually has only about as many as 
there are in New York, Cleveland and 
Chicago combined. To have as many 
telephones per 100 population as there 
are in the United States, Asia would 
probably have to add over 600 million 
telephones, or nearly five times as many 
as there are in the whole world 

I will not attempt to discuss the fac- 


tors which influence telephone devel- 





TELEPHONES BY CONTINENTAL AREAS 


CONNECTING WITH 
BELL SYSTEM 


Per Cent 
of Total 
Number Tels. 


TOTAL PRIVATELY OPERATED 

Per Cent Per 100 Per Cent 

of Total Popu- of Total 
Area Number World lation Number Tels. 


AUTOMATIC 
Per Cent 
of Total 
Number Tels. 


NORTH AMERICA 71,803,700 57.6 = 37.2 71,014,300 98.9 65,477,500 91.2 71,793,000 100.0(1) 


MIDDLE AMERICA 910,800 0.7 14 823,900 90.5 708,800 77.8 908,400 99.7 


SOUTH AMERICA 2,999,600 2.2 1,457,600 48.6 2,575,000 85.8 2,914,900 97.2 


EUROPE 37,597,900 6.6 6,216,400 16.5 30,634,700 81.5 35,529,100 94.5 


AFRICA 1,768,600 0.7 32,400 1.8 1,285,200 = 72.7 1,585,400 89.6 


ASIA 6,855,500 0.4 4,418,100 64.4 3,968,400 57.9 6,235,300 91.0 


OCEANIA . 2,867,900 18.2 206,900 7.2 2,135,500 74.5 2,858,000 99.7 


WORLD. 124,800,000 4.3 84,169,600 67.4 106,785, 100 85.6 121,824,100 97.6 


United States 66,645,000 ; 38.0 66,645,000 61,247,000 919 66,645,000 


1) Virtually all connect 


decades from immediately prior to 


World War IL to the present—reveals 


the astonishing fact that twice as many 


ypment in various parts of the world 
some of which ar quality of service, 
iverage standard of living and cost to 


the use Lloweve it should be remem- te lephones were added in these two 


bered that the telephone system in this 
country is almost entirely a product 
of our individual enterprise system. 
This is by no means the picture in the 
rest of the world: some 70 percent of 
the telephones in other nations are 


under government operation 


Telephone Growth—1939 To 1959 
A study of what has happened in 


the world of telephones in the past two 


decades as had been added over the 
six preceding decades from the inven- 
tion of the telephone up to 1939. 
The United States conld clair: 47 
miion out of the 84 mil 
or 56 percent of it. It is interesting to 
distinguish the place of the Bell Com- 


panies within this framework. Among 


id gain 


these companies there was a gain of 
39 million telephones, or 46 percent of 


the world gain. 





TELEPHONE USAGE 


Countries with 500,000 or more Telephones 


DEVELOPMENT CONVERSATIONS 


Telephones per 100 Population Average per Person 
As of January | During Year 


30 20 10 200 8.300 
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(1) 1959 data estimated (3) 1958 data not available 
(2) Not available (4) 1938 data not available 





Relative Gain 


But despite the United States’ vast 
lead, the relative gain in the rest of the 
world is of at least equal significance. 
In these times when the prospect of a 
truly global communications system 
looms on the horizon (See “Progress 
ind Problems in World Communica- 
tion” by E. I. Green, BTM Spring 
1960), bringing 


with it the hope for 
better understanding among the peo- 
ple of all nations, it is worth noting 
that the number of telephones in the 
rest of the world has more than dou- 
bled. For five countries, relative gains 
since 1939 exceeded that of the U. S 


234 percent 


Brazil had a 247 per 
cent gain, Canada had 277 percent 
Italy and Spain each had more than 
100 percent gains and the Union of 
South Africa had 333 percent. True 
the combined numerical gain for these 
five countries amounted to but 9,000 
000 telephones; but the trend is cer- 


t iinly encouraging 


Telephone Use 


The chart on pace 34 compares tele 
phone usage for different countries 
iwcording to two different measures 
It goes without saving that in interna- 
tional comparisons su h as these, sta- 


tict 


cs are neither as plentiful nor 
necessarily on the same basis as those 
familiar in the Bell Svstem 


he measure shown in the left-hand 


bars IS the number of te lephones pel 


100 population. The gains in develop- 
ment since 1939 have been very 
marked. In all but one of these coun 
tries, this measure has more than 


double d In the two de ade Ss 


People Talk More 


The other measure conversations 


per person—is almost the mirror image 


of the first measure, and the gains 
since 1939 have also been notable. 
There is nothing surprising in these 
rains in usage: we see again the reflec- 
tion of the rapid crowth in the use of 
the telephone as more and more people 
acquire this means of communication 

Not only do we have more tele 
phones, but we use them more often 
than ever before. The telephone con 
versations of every man, woman and 
child in the United States reached in 
1958 an average of 472 


9222 in the vear 1938. In the entiré 


compare d W ith 


world 58 calls were made per person 
in 1958, 56 in 1957, and 51 in 1956 

The development of transoceanic 
telephony is part of this expansion in 
telephone traffic. From a telephone in 
the United States, we can now call 
almost any other telephone in the 
world, wherever it may be. Overseas 
messages reached a total of 3,088,000 
last vear—some 40 times the number 


of two decades ago 


Relative Cost of Service 

Obviously the cost of telephone serv- 
ice to the consumer has been “right” 
or this enormous growth in tele phony 
could not have taken place. It is not 
easy to translate the cost of te lephone 
service in one country to make it com 
parable with the cost in another. How- 
ever, we can circumvent some of this 
difficulty and remain on solid ground 
if for this purpose we agree to sub 
stitute for monetary cost in each coun 
trv the average number of hours of 
factory work which would suffice to 
pava monthly residence telephone bill 
allowing for a given number of local 
calls, sav 50. The chart on page 56 
gives the results of such computations 
for 11 foreign cities for which we have 


suitable data, and for the average of 
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Who’s Who & What’s What 


In This Issue 


Raymond W. Ketchledge 


fue autruor of “Electronic Switch- 


1 pace 2) is director of Swite hing 


Svstems Deve lopme nt IV at Bell Lab- 
ratories in Whippany, N. J. Mr 
Ketchledge received his B.S. and M.S 
degrees in electrical engineering from 
the Massachusetts Institute of Tech- 
nology in 1942 and immediately after 
rraduation joined the Labs technical 
staff. During the war he worked on 
various military projects, including in- 
frared detection svstems, new sonal 
techniques, and other special under- 
! systems. From 1946 to 
1949 Mr. Ketchledge was associated 
with submarine cable system devel 
opment for the Key West-Havana 


cable. His next assignment was the 


water soun 


responsibility for equalization, regula- 
tion, and other system problems of the 


1.3 coaxial carrier system. In 1953 he 


was appointed electron tube develop- 
ment engineer with responsibility for 
gas tube and storage tube develop- 
ment. In 1954 Mr. Ketchledge was 
named switching sv stems development 
engineer concerned with storage svs 
tems and switching networks for elec 
tronic telephone switching. He was 
appointed assistant director of switch- 
ing svstems developme nt in 1956 and 
to his present post in November, 1959 
He is a member of Sigma XI and a 
senior member of I.R.E. He holds well 
over 200 issued patents, of which 33 
are issued in the U.S.A 


Reportinc on the Bell System’s most 
comprehensive public opinion study 
falls logically to an advocate of objec- 
tive evalution of how we stand with 
our customers. Mr. Wood, public re 
lations assistant vice preside nt at A. T 
& T., helped clear the way for this 
study two vears ago bv directing atten- 
tion of the telephone companies’ public 


relations vice presidents to the some- 


Kenneth P. Wood 





lLusive subject of image. Con- 
s shared over some storm Sig- 
earring on the enerally calm 
putation, and the decision 
to find out more What was 
New Perspective 

is Mr. Wood's 


Vir. W 


\Mioden 

e 15 has 

prestige ol 

ephone ¢ I 1d iintain 
indards. Alon 
many other Traffic people, he 


Ves that Trt h need 


ali h é mploy ment st 


s to be don 
levelop greater understanding of 
mportance of todav’'s telephone 
erator. Such things as the changing 
ob with the decrease of routine and 
ncrease in the public relations aspects 


| ‘ with the continuing requir 


Peter B. Howell 


nents for large numbers of operator 
n the future are news to many peopl 
\ir. Howell, as force conditions engi 
neer in the Traffic Division, is respon 
sible not only for assistance to the 
Companies with their recruiting and 
employment problems but ilso for the 
prevention of absence and accidents 
th saving ot torce losses workin prac 
ind other associated activities 
is been issociated with recruit 
i employment and other force 
ters for many vears. After Trathi 
nments in the Brony Westches 
ong Island Areas of 


Company he be« ine 


iovment tor Lon 4 Isla 


the late war vears. Coming 


ifter the war, his first assignm 
to assist the Associated ( ompanies im 


Vercoming the force short es 


il ied problems ot ibsorption ( 


] 
irge number of new people req 


if tl it time He has been COnCeCTHneCa 
ith the ] 


madauction ot nev peopl 


I I 

into the business, their training and 
keeping them on the job. This is Mr 
Howell's second contribution to th 
Bell Telephone Magazine. In the Ai 
tumn 1953 issue he collaborated with 
Clifford Hedin of the Northwestern 
Company in 


Recruiting Emplovees 


Through | mployec S 


IN “Bect System FINANCING” 
24) L. Chester Mav. treasurer of 





& T., traces the course of the largest 
financing program ever undertaken by 
private industry. In doing so, he gives 
us new insight into the important steps 
taken by Bell System management to 
maintain a sound capital structure and 
ets forth the compelling reasons why 
i debt ratio in the 30 to 40 per cent 
range is right for a business of the size 
ind kind of ours. Obviously, this article 
s important reading. Also, as an au- 
thoritative discussion of the Bell Sys- 
tem’s debt ratio—a matter which is 


sometimes misunderstood and occa- 


; 


ionally questioned it should prove 
to be a most worthwhile document to 
ive on hand for reference. Mr. May 
oined the Chesapeake and Potoma 
Company Washington—after 

m from the University of West Vin 
inia in 1930, and transferred to A. 7 
& | lreasur\ that sume vear. He was 
ppointed 
the New England Company in 1948 
returning to the Administration R De 


partment of A. T. & T. the following 


issistant vice pre sident of 


; 


vear. From 1952 to 1957 he w is suc- 


COSSIVET\ iSSIST 


int treasurer, chief sta- 

tistician and assistant comptroller. In 

1958S he became. vice president and 
ymptroller of Michigan Bell, return 

ng to his present post in A. T. & T. a 
ur late 


Chester May 


Walter L. Kidd 


As A. T. & T.’s general tax accountant 
ind as a long-time student—and recog 
nized authoritv—in the vast and com 
plex field of taxation, Walter L. Kidd 
is admirably equipped to discuss the 
Bell Svstem’s Unfair Share of Taxes” 
page 38). Mr. Kidd's topic is of obvi 
ous importance to our business. It de 
serves careful attention, and construc 
tive thought and action from every 
reader of this magazine. Certainly the 
reader will find Mr. Kidd’s article both 
interesting and disturbing. He has the 
far from universal ability of presentin: 
i compl x subject in clear, forceful 
terms which even the run-of-the-mill 
taxpaver can readily understand. As 
he pointed out, however, in a note to 


the editor when this article was sub 


mitted, his approach to the problem 


mav be somewhat controversial and 
for the protection of the innocent” 
particularly Frank Fagundus and 
Henry Johnson both of the accounting 
tax section, who collaborated with him 
on the article he agrees to take 
full responsibility for the conclusions 
drawn. Mr. Kidd began his Bell Svs 
tem career with the New York Tele- 
phone Company in 1930 as a student 


engineer. After serving in various posts 
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in the Accounting De partment of the 
New York Company he transferred to 
\. T. & T. in 1946. He was appointed 
ssistant tax accountant the following 
vear and assumed his present position 
in Januarv 1948. Among Mr. Kidd’s 
iffiliations in the tax field are: Na 
tional Tax Association Excise lax 
Cost of Compliance and Administra 
tion, and Audit Committees Tax Ex- 

utives Institute; one-time member 
of two civilian advisory committees to 
the Committee on Wavs and Means of 
the House of Re presentatives chair 
man of Taxation Advisory Board, Pace 
Collea issociate member of the ad 
VISOr\ panel to the National Committee 
on Federal Taxation of Controllers In 


titute of America 


concern of 
Carl Zeigler since he came into Plan 
Operations in 1935. One of his first 
issignments was to collaborate with 
Clinton Shafer Jy the Bell Labor 
atories to find a way of reducing both 
cable troubles affecting service and 
cable maintenance costs. The culmina 
tion of their efforts is told in the artick 
Cable Never Had It So Good pace 
16). From the early days of laborious 
ind time-consuming visual Inspection 
to today’s method of maintaining « 
ble S by applvin COMmMpresse¢ d and ar 
hvdrated air internally and contin 


uously has he ena long and rough ro idl 


But faith and persistence paid off. To 
day cable pressurization is well on its 
way and those responsible can take 
justifiable pride in the accomplishment 
Mr. Zeigler joined the Pennsylvania 
Company in Philadelphia in 1920 di 
rect from the campus of Penn Stat 
From the job of district plant engineer 
in Pittsburgh he came to “195” on an 


engineering assignment 


EvizABeTH WReENSHALL brings us up 
to date on trends in tel phone grow th 
ind use throughout the world in her 
Lith annual contribution to this ma 

azine, on the topic of the world’s tel 

phones (page 52). Since 1945, Miss 
Wrenshall has been in the chief statis 
tician’s division of the Comptroller 

Department of A. T. & T. One of her 
issignments is to obtain and analyz 
data for use in the annual booklet, Th 
World's Telephones. She also obtains 
official magazines and annual reports 
of foreign telephone administrations 
from which she extracts data which 
mav be of use to A. T. & T.’s general ce 

partments. Another part of her regula 
assignments is keeping up to date the 
statistics on the domestic rate struc 
tures of the principal countries of th 


world The se statistics are used 


mn Com 
parative rate studies. Before coming 
with the Bell System, Miss Wrenshall 
was a teacher in schools abroad and 

translator for censorship authorities 


during World War II. 


Elizabeth Wrenshall 
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In The 


New Undersea Cables 
Optical Maser 
Cable Ship Plans 


Bell Boy Trials 


Announcements by 
projects ind mpre ements to ser’ 
have come thick and fast in the field of 
vel ition in recent mont 
Chey 
Phe oposed telephone commun! 


] 
satellite announce 


insatlantic telephone 
the United States and 
first direct link be tween the 
third telephone 
Atlantic is sch 
Cable and ampli 
ind 
present 


i 


d the British Post Office 
iis re sponsibl for tele phon service 
United Kingdom, will jointly own 
cable. Its estimated cost will be 
$35,000,000 and at first it will provide the 
equi ilent of 128 voice-grade circuits 
nore than three times the initial capacity 
of the first transatlantic telephone cable 
vstem placed in service four years ago 
A single cable system designed for 
two-way transmission, with newly cde 
gned repeaters spaced 22 miles apart 
vill stretch some 3,400 nautical miles 
unde rseas rhe longer range ot the new 
design will make it possible to avoid the 
Newfoundland fishing grounds. It will de- 
ve its strength from a central core of 
spu ling steel wires rather than the 


irmoring used In previous deep-sea 


News 


¢ Short-hop Microwave 
¢ Touch Tone Telephones 
¢ Shape Recognizer 


e Automatic Call Distributor 


ibles. Long Lines and the British Post 
Office will jointly lay the cable which will 
be constructed by the Western Electric 
mpany and British firms 
A telephone cable of new 
built next vear between the United 


design will 


tes and Bermuda. The $9,000,000 
ject is a joint undertaking of A. T. & 7 
Cable and Wireless (West Indies 

t British Company. To be ready for 

the fall of 1961, it will have a 

f SO voice circuits and will be 

ially to prov ide 48 such ci 

ible f British design, is a 

ve equipped for two-way trans- 

nission. It will extend 


between Manahawkin, N. J., and Be 


muda 


some 865 miles 


During the course of an inspection trip 
1 possible landing sites in the Pacific area, 
Vice President Henry T. Killingsworth 
uutlined forthcoming extensions and im- 
provements in a speech made in Honolulu 
n July. These include 

Plans for the extension of the tele phone 
ible network westward from Hawaii to 
Japan and other Pacific points 

Long Lines’ expectation of joining 
British commonwealth associates in theit 
telephone cable route from Vancouver via 
Oahu to New Zealand and Australia 

Work, now well along, to increase the 
capacity of the existing telephone cabl 
system between California and Hawaii 
This work is being done in cooperation 
vith the Hawaiian Telephone Company 
Mr. Killingsworth explained that the ex 
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of cable ship planned by Long Lines. 
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An optical maser ha 


experiments i long 


! 
cations by scientists at Bell | 
The device transmitted 
1 Laboratories locat 


ot lig it bet veel 
Murra Hill N ] and Holmade 


distance of about 25 miles 
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oduces an mtense through the use of solid-state devices and 
beam of light circuit arrangements which favor low- 
me and frequency power consumption. 
more than a million 
sun. With further 
beam might be \ “shape recognizer,” an early experi 
to Purposes as well mental step tow id machines that read 
scientihe ipplic itions has been deve lope d at Bell Laboratories 
of Bell Laboratories Che machine w is designed to demonst! itt 


und ¢ H O ; of the Institute for some of the principles that make possible 


Detense A vsis dese ibed the principles Li recognition and mav_ ultimately 


arly as 1958. The ike possible mor rsati nachines 

im of “coherent” that could identify a 

vhic h the re 1 ‘ The expernne ntal de Vice displa Ss i lighted 
from point likeness of the shape it has recognized. 


n. Since It can identify squares, triangles, penta- 
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The first of 50 trial customers was pro- 
vided 150 mc Bell Boy Personal Signal- 
ing Service in lower Manhattan. This trial 
is being conducted by Bell Laboratories 
with the assistance of the New York Com- 


pany and AT&T Headquarters groups 


Chis type ot person il sign iling service 


is similar to that now be Ing provided in 
17 cities in the 35 me band. It is expected 
that use of 150 megacycles will provide 
somewhat better transmission character- 
stics. The system will also offer the cus- 
tomer some distinctly new features such 
is direct dialing to tl Bell Bov re- 
ceivers 
Che trial w 


treque ncies in larg 


compact receivers design 


using small rec h irae ible batte ries: a tone 
sign iling system which pe rmuts increase | 
capacity per radio channel ind a ne 
control terminal which prov ides for direct 
customer dialing 

No ch irge will be made for the service 


during the six months’ testing period. 


Hurricane Donna put half a million Bell 
System telephones and thousands of In- 
dependent Company telephones tempo- 
rarily out of service. Total System damage 
is estimated to be six and a half million 
dollars 

The storm tore through the Florida 
Keys on Saturday, September 10, then up 
the west coast where it turned eastward 
across the state and out into the Atlantic 
with reduced strength. Over water, its 
speed and intensity increased. It followed 
i northeasterly course, crossing the North 
Carolina coast and continuing along the 
Delaware and New Jersey coast, striking 
Long Island on September 12 

Donna then jumped across to Connecti- 
cut and plowed her way to the northern 
tip of Maine and into Canada. 

Hardest hit were the Southern, New 
England New Jersey and New York 
Companies. Considerable service inte: 
ruptions also were caused in Maryland, 


Virginia, Pennsylvania and Southern New 
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England. Restoration of service in the 
Bell Companies was reported complet 
by Friday night, September 16 

The Long Lines cable along the Florid 
Keys was destroyed in several places 
Emergency service was established f: 
Miami to Key West by the “Over th 
Horizon” system to Havana and via the 


Havana-Key West submarine cables 


Production etlorts of the Model Shop it 
Western I lee tric s Indi inapolis Works ure 


prese ntly being concentrated on produc 


ng expel mental models ot the loucl 
| rie P MICess telephone a new misert 


ment that embodies push button signaling 


f called telephone numbers in place ot 


the conventional dialing method now used 
ind other Pouch lone telephones ( 1] 
Directors 


500 ets will be included in the Shop 


( yin-collector telephone 


scheduled total output this year 

Approximately half of these exp: 
mental telephones are being made for 
market trial to be conducted by the Ohio 
Bell Company in Findlay, Ohio, begin 
ning this November. The remainder wi 
be market-tested in Greensburg, P« 


Varia, ¢ rly next veal by the Penns\ ly 


1] 


( Mpa 
ro he telephone customers vie' 
point new Touch-Tone concept pro 

] 


vides a much faster and I 


easier method o 
signaling the tele phone numbers he want 
to call. Numbers and letters are arranged 


on ke Vs 
which is built into the tel phone set, re 


rouped Ina rec tangul ir assembly 


placing the familiar rotary dial. By pune 
ing keys rather than dialing, the calle: 
eliminates the time now required to wait 
for the dial to return to its original pos 
tion 

Results of the forthcoming market tests 
of these new instruments will determine 
whether they are to be manufactured in 
volume Che ( urrent outlook tor ( ustome I 
acceptance of such sets is favorable. Prod 
uct trials of “500” sets with Touch-Tone 
signaling conducted last vear by A. T. & 


r. in Ilinois and (¢ onnecticut, showed an 





Touch Tone Princesses at 
thre estern Electric Model 


Shop above and be lou 


istic reaction on the part of tele- 

ie subscribers. This current develop 

nt of Touch-Tone telephones, carried 
jointly by A. T. & T., Bell Labora- 
ories, Western Electric, and the Operat 
ing Companies illustrates the role of W 
E.’s Model Shop in the Bell Svstem’s 
closely coordinated efforts to introduce 
new customer products By staging pre 
liminary product trials and later more 


extensive market tests, using ¢ xpe rimental 


models, customer reaction to new prod- 
ucts can be established before elaborate 


and costly production lines are set up. 


The Army announced on August 31 the 
warding to Western Electric of a $1 mil 
lion contract for installation of facilities 
for “Project Press,” an experimental pro- 
gram in the detection and identification 
of ballistic missile warheads 

rhe W. E. contract calls for installation 
of submarine cable systems linking the 
islands of Kwajalein and Roi-namur in the 
Marshall Islands, southwest Pacific. Proj- 
ect Press (Pacific Range Electromagnetic 
Signature Study involves experiments 
with radar systems of advanced design 
and other sensing devices that will be in- 
stalled on Roi-namur. The experiments 
are part of Project Defender, adminis- 
trated by the Advance Research Projects 
Agency, Department of Defense. They are 
concerned with the physics of ballistic 
missile flights and the investigation of 
missile discrimination and identification 
The cable system to be installed between 
the islands, approximately 55 miles long 
will be used for communications and data 
transmission 

Support for the Project Press installa 
tion on Roi-namur will be ti.rnished from 
Kwajalein. The Army is presently con- 
structing facilities in and around Kwaja 
lein with which to test its Nike Zeus anti- 
missile missile system against Atlas 
ICBM’s fired from California. Project 


Press will use these missiles and other 


targets available on the Pacific Range 


4 new automatic telephone system de- 
signed to aid business concerns that use 
the telephone extensively in serving thei: 
customers is now being produced by 
Western Electric. Called the Model 40 
Automatic Call Distributor, the system 
facilitates handling of the large volumes 
of calls that daily pour into airline and 


railroad ticket offices, department stores 





Model 40 Call Distributor at work 


freight agencies, government bureaus, and 


the like. It evenly distributes the work 


load of incoming calls to members of the 
answering staff and guards against callers 
being forgotten or ke pt waiting unneces- 
sarily 

The Model 40 is patterned after an 
older model now serving relatively large 
business offices that require as many as 
200 telephone attendants. The new Call 
Distributor is intended for the many 
smaller concerns requiring only 20, 30 or 
10 telephone answering positions. As calls 
come in, the Call Distributor allocates 
them to whatever telephones are free. If 
ill attendants are busy, the system holds 
the calls and then releases them, in the 
order received, as fast as attendants be 
come ivailable 

From the caller’s viewpoint, the new 
system prov ides assurance that his call will 
be handled promptly and on a first-come- 
first-served basis. If all answering attend 
ints are busy, a recorded announcement 
can be incorporated to inform the caller 
of that situation and to request that he 
wait 

Che Call Distributor is invaluable to the 
using company, too, A main advantage is 
the elimination of a switchboard “middle 


man’ who must attempt to control all in- 


Hb 


coming calls singlehandedly Instead, 
each attendant can do all of the following 
things: hold an incoming call while call- 
ing another department, transfer the call 
or join the call with others inte a tele- 
phone conterence. 

Another advantage is that the svstem 
increases the total number of calls han 
dled, since it insures an even distribution 
of the work load among the answering 
staff and reduces the number of “lost 
calls”—those not completed because the 
customer gets tired of waiting and hangs 


up 


Publie air-ground radiotelephone service 
whic h has bee n furnished on a cle Ve lop 
mental basis in the Chicago and Detroit 
areas since September 1957, has been 
extended eastward to include ireas 
around Pittsburgh, Washington and New 
York 

Ground stations in these cities will con 
nect to Aviation Operators” and thence 
to the telephone network. This provides a 
corridor of air-ground coverage more that 
200 miles wide extending from the Mis 
sissippi River west of Chicago to the East 
Coast encompassing the costal area from 
the Che sape ake Bay to Rhode Island 

Only a few aircraft were equipped to 
use the service initially. However, earl 
next year when additional airborne radio 
equipment becomes available, it is ex 
pected that the use of the service will b 


increased many fold 


Extension of DDD is proceeding rapidly 
About 20 million main telephones in the 
U. S. and Canada are now equipped for 
nationwide customer dialing, almost three 
times the number at the beginning of 
1959 

Significant progress was made in recent 
months when customers in Louisville, Ky 
Greensboro, N. C., Scranton, Pa., London, 
Ont., Fort Worth, Tex., Birmingham 
Ala., Atlanta, Ga., and Greenville, S. ( 


were provided nationwide dialing sery 





ice. More than a million telephones were 
involved in these conversions. By the end 
of 1960, some 22 million main telephones 
will be equipped for nationwide dialing, 
more than 50 per cent of the Bell operated 


main te le phones 


An improved, plastic insulated buried 
vire called D Underground Wire becam«e 
Deve loped by Bell 


Laboratories, it offers many advantages 


ivailable rece ntly 


ver the types of buried wire now in use 
It is estimated that its use will save the 
System about $600,000 per year, based 
” current annual usage of buried wire 

rh 


Wha 


new wire will facilitate direct 


in the ground by plowing or trench- 
Its poly vinyl chloride (PV¢ oute! 
vering is tougher than the neoprene 
iwket now being used, and it is smaller 
in size. Because it was de signed to match 
the transmission characteristics of cable, 


it will permit longer circuits 


Fast moving field armies will add Nike 
Hercules to their arsenals of mobile weap 
. the Army announced on August 27. 
Formerly tied to relatively fixed posi- 
tions for protection of industrial cities, 
population centers and defense installa- 
mis Nike bic re ules can now be mack 
wre mobile with the addition of newly 


deve lope d field « quipment that allows the 


le to be fired without the use of a 


1NISS! 


concrete launching pad 


Nike Hercules, for which Western Elec- 
tric is prime contractor, is a supersonic 
missile with a range over 75 miles and an 
altitude in excess of 150,000 feet. De- 
signed to carry either a conventional o1 
nuclear warhead, Hercules will give field 
armies a high altitude defense capabil- 
ity and will supplement the Hawk, 1 low 
level surface-to-air killer. 


Party line tele phones are decreasing, 
numerically as well as in per cent. Less 
than LO per cent of Bell System residence 
customers still have 4-party service down 
trom a peak of 33 per cent in 1948 Phis 
reflects not only improved facilities avail- 
ibility but also taking advantage of every 
opportunity to point out the advantages 
of individual lines to customers who are 
ordering new service or moving their 


service trom one lo« ition to another 


Members of the Federal Communications 
Commission are shown below with 17 
Keith Glennan, Administrator of the Na- 
tional Aeronautics and Space Administra 
tion, Ina photograph transmitted via the 
Echo I satellite. Picture was taken at the 
Holmdel, N. J., location of Bell Labora 
tories where the group observed satellite 
communications first hand. The photo- 
graph was transmitted by landline to the 
U.S. Naval Research Laboratory at Stump 
Neck, Maryland, and then bounced off 
the Echo satellite back to the Holmdel 


Photograph transmitted by satellite. 





| 
I oratories 


Left to right are Commissioners John 
S. Cross and Rosel H Hyde, Di Glennan, 
ederick W Ford, chairman of the 


I 
I (..( (Commissioners Robe rt P Barley, 
R 


bert E. Lee, and T. A. M. Craven 


Horn antenna shown in the background 
was used to receive the picture rele 
photograph-transmission equipment was 
obtained through the cooperation of the 
Associated Press, United Press Interna 


tional, and Times Facsimile. 


Worth Reading 


Vitality in a Business Enterprise by 
Frederick R. Kappel. McGraw-Hill Co 

A compilation of three McKinsey 
Foundation lectures by Mr. Kappel 
“A Concept of Vitality, 
“Goals That Build The Future,” and 
“The Spark of Individuality.” The lec 
tures were sponsored jointly by the 
Columbia Graduate School of Business 
and the McKinsey Foundation for 


Management Research, Inc. 


The yy aes 


In these forceful and penetrating 
discussions Mr. Kappel sets forth prac- 
tical principles for managing a busi 
ness for the long run. He explains how 
an understanding of the concept ot 
business vitality and the actions and 
conditions that bring it about is essen 
tial to lead an organization through a 
long period of change. Mr. Kappel dis 
cusses the many things the business 
manager must do to help pe ople grow 
in independence and effectiveness. On 
is the “promotion of a strong feeling 
Others are 


the assignment of jobs that tax ingenu 


of ethical responsibility $3 


ity from the very beginning, the dele- 
gation of responsibility, the provision 
of training in formal or on-the-job 
courses and the matching of a person’s 


abilitic Ss and interests with his duties. 


The Chord of Steel by Thomas B. 
Costain Doubleday and Co.. Ine. 
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Prompted by a belief that his hom« 
town has not received proper credit 
for its part in early communication 
history, the well-known historical 
writer has related the story of the in 
vention of the telephone. 

He takes a short span of Alexandet 
Graham Bell's life in this town—Brant 
ford, Ontario—and with his usual skill 
describes Bell’s idea of the telephon 
his difficulties in securing a patent 
and dramatically tells of the tests with 
wires between Brantford and nearby 
Ontario towns. 

This span of Bell’s life, not as well- 
known as the inventor's early days in 
Boston, is an interesting insight into 
the character of the man. The best 
selling novelist, who once interviewed 
Bell, details the work Bell did in Brant 
ford that led to his famed invention 
Home life of the Bell family is inter 
estingly told, and students of the Vic- 
torian age will find engaging descrip 
tions of life in a small Canadian town 

While the author points out that 
the book is not intended as a biogra- 
phy, it is a good addition to the com 
paratively small number of books on 
the life of the inventor. 

Costain, incidentally, gives credit to 
George Long, Bell of Canada historian 
for help on technical information and 
for the photographs. — Lewis S. Gum 











< Telephone service has never been so fast, 
convenient and dependable as it is today 


...and it’s going to be better! 


= words—growth and change— 
describe major trends in the Bell 
telephone business. There is more of 
every kind of service for more peo- 
ple. And more and more new things 
coming along all the time. 

Nearly 24,000,000 customers can 
now dial Long Distance calls direct 
to 39,000,000 telephone numbers in 
the United States and Canada. 

New underseas cables make it easy 
to talk across oceans as clearly as a 
call across town. 


An entirely new era in communi- 
cations for business is being opened 
up by the Bell System’s Data-Phone 
service. It enables electronic busi- 
ness machines to ‘‘talk”’ to each other 
over regular telephone lines. 

There’s much more to come... 
from research and development, from 
the investment of millions of dollars 
of new capital, and from the Bell 
System’s never-ending desire to give 
you the best and the most telephone 
service in the world. 





DIRECT TELEPHONE 

With the touch of a button you can connect 
other office telephones, set up interoffice con- 
ference calls, add other office extensions to in- 
coming calls. Two models. 18 and 30 push 
buttons. Many thousands already in service. 


ALI 


BELLBOY SERVICE 

One of the newest Bell System services. A 
person away from the telephone hears a tone 
signal (sent from the telephone exchange) on 
a pocket radio receiver. Alerts him to call his 
home or office to get a message. Now available 
in 14 major cities. 


HOME INTERPHONE 

Lets you call any other room in the house that 
has a phone. Or switch outside calls to another 
phone. Also lets you answer the door from any 
phone. Microphone in telephone and speaker 
beside each telephone also enable person in 
other room to talk back without lifting re- 
ceiver. Available nationally next year. 
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